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INTRODUCTION 


The  National  Study  of  the  Aviation  Mechanics  Occupation  had  three  distinct  phases:  Phase 
1  identified  a  common  core  curriculum  for  the  training  of  aviation  mechanics;  Phase  2  identified, 
through  experimental  research,  ways  to  implement  the  common  core  curriculum  utilizing 
current  instructional  techniques;  Phase  3  had  two  parts.  Part  One  involved  100  teachers  from 
throughout  the  United  States  in  curriculum  development  and  in  teacher  training;  and  Part  Two 
resurveyed  30  percent  of  the  original  companies  studied  in  Phase  1.  The  resurvey  was  con¬ 
ducted  to  update  the  common  core  curriculum  and  to  test  a  method  by  which  the  Federal  Avia¬ 
tion  Administration  could  continue  to  update  the  common  core  curriculum  periodically  with  a 
minimum  expenditure  of  funds.  This  report  contains  both  the  curriculum  developed  during  Part 
One  and  the  survey  results  obtained  during  Part  Two  of  Phase  3  of  the  study.  Chapters  I 
through  IV  contain  the  results  of  the  instructor  workshop  activities  and  Part  Two  (Chapter  V) 
contains  the  findings  of  the  resurvey  and  the  recommendations  of  the  National  Advisory  Com¬ 
mittee. 

PART  ONF 

The  avaiation  mechanic  plays  a  vital  part  in  the  air  transportation  industry  of  our  nation. 
The  nature  of  his  occupation  requires  that  both  initial  training  and  subsequent  in-service 
training  provide  him  with  the  skills  and  technical  knowledge  necessary  to  perform  "return- 
to-servlce"  work  with  the  highest  precision  and  efficiency  possible. 

Technological  advances  within  the  aviation  Industry  are  occurring  at  an  extremely  rapid 
rate.  These  advances  have  created  a  need  for  additional  aviation  mechanics  to  maintain  the 
sophisticated  systems  of  modern  aircraft.  These  technological  advances  have  also  made  it 
necessary  to  update  the  instructional  program  currently  being  used  in  most  aviation  main¬ 
tenance  technician  schools.*  Thus,  there  were  two  objectives  for  Part  One,  Phase  3  of  the 
Aviation  Mechanics  Occupation  study: 

1.  To  develop  an  updated  and  innovative  common  core  curriculum  based  on  the  findings  of 
the  National  Study  of  the  Aviation  Mechanics  Occupation  and  its  subsequent  experimental  pro¬ 
ject  in  curriculum  development  (Phase  2),  and  to  incorporate  such  material  into  a  specialized 
guide  for  instruction. 

*  Title  of  schools  changed  from  "mechanic  schools"  to  "aviation  maintenance  technician 
schools"  by  the  FAA  in  their  rule-change  for  14CFR  Part  147,  referred  to  in  this  report  as 
"FAR  147." 
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2.  To  provide  teacher  training  for  100  teachers  from  Federal  Aviation  Administration 
certified  aviation  maintenance  technician  schools  in  order  to  acquaint  them  with  emerging 


technical  aspects  of  aviation  and  modern  practices  of  instruction. 

Ten  two-week  workshops  were  held  at  UCLA  to  achieve  these  two  objectives.  The  first  five 
workshops  were  concerned  with  the  following  areas  of  the  avaiation  mechanics  curriculum  re¬ 
spectively:  (1)  Airframe  Structures,  (2)  Airframe  Systems  and  Components,  (3)  Powerplant 
Theory  and  Maintenance,  (4)  Powerplant  Systems  and  Components,  and  (5)  General  Aviation 
Skills.  The  second  five  workshops  repeated  the  content  of  the  first  five.  The  participants  of 
the  first  five  workshops  developed  the  initial  curriculum  materials;  the  participants  of  the 
second  five  workshops  refined  the  materials  so  that  only  final  editing  by  the  research  team  was 
required. 

The  ten  workshops  provided  an  opportunity  for  interaction  among  the  aviation  mechanic 
teachers,  technical  advisors  from  the  aviation  industry,  and  members  of  the  UCLA  research 
team.  Representatives  from  the  FAA  also  participated  in  several  of  the  workshops.  Appendix  A 
contains  photographs  of  the  participating  teachers  along  with  their  names  and  schools;  Appendix 
B  contains  a  table  displaying  the  workshop  activities;  and  Appendix  C  contains  the  names  of  the 
industry  representatives,  their  topics,  and  the  companies  they  represented. 

There  were  three  major  activities  during  each  of  the  workshops:  (1)  curriculum  develop¬ 
ment  by  the  participating  aviation  mechanic  teachers,  (2)  presentation  of  technical  information 
about  current  industry  practices,  and  (3)  description  and  discussion  of  neoteric  instructional 
techniques  and  media.  The  presentations  of  instructional  techniques  and  media  were  made  by 
members  of  the  research  team.  The  presentations  were  concerned  with  levels  of  instruction, 
student  performance  goals,  student  feedback  systems,  programmed  instruction,  multi-media 
instructional  materials,  grading,  and  record  keeping  systems.  Each  participant  received  a 
packet  of  informational  materials  and  procedural  sheets  about  the  various  techniques  and  media 
discussed  to  help  him  develop  and  implement  those  techniques  and  media  which  would  be  most 
appropriate  for  use  at  his  school. 

Due  to  the  large  variation  among  schools  in  both  types  of  written  materials  presented  and 
methods  of  integrating  these  materials  into  an  instructional  program,  it  was  decided  to  use  the 
format  contained  in  this  book  as  a  model  for  instructors  and  students  throughout  the  United 
States.  Modifications  and  adaptations  can  easily  be  made  which  conform  to  the  unique  character¬ 
istics  of  each  school.  The  format  includes  levels  of  instruction,  segments  of  instruction,  segment 
levels,  student  performance  goals,  key  points,  feedback,  activities,  and  checkup  items.  Although 
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the  format  is  basically  designed  for  the  instructor's  use,  the  performance  goals,  feedback 
activities  for  theory  instruction,  and  checkup  items  for  laboratory/rhop  activities  can  be  in¬ 
corporated  into  materials  given  to  the  student. 

Levels  of  instruction  and  characteristic  test  items  for  each  level  were  thoroughly  dis¬ 
cussed  in  Part  One  of  the  Study  of  the  Aviation  Mechanics  Occupation.  Basically,  levels  of 
instruction  refers  to  the  levels  of  proficiency  at  which  each  subject  in  the  curriculum  must  be 
taught.  Specific  skills  and  technical  information  are  taught  through  purposeful  instructional 
activities  that  are  designed  to  help  the  student  achieve  the  attainments  required  for  successful 
employment.  It  has  been  found  that  a  three-level  structure  is  adequate  in  curriculum  construc¬ 
tion.  The  first  level  does  not  include  development  of  manipulative  skills  and,  therefore,  requires 
no  laboratory/ shop  work.  This  level  focuses  on  recognition  of  previously  learned  facts  and  the 
ability  to  follow  directions.  The  student  must  attain  sufficient  knowledge  of  relationships  and 
associated  principles  to  utilize  the  information  in  meaningful,  job-like  situations.  Instruction 
at  level  2  is  concerned  with  the  successful  recall  of  previously  learned  material.  The  student's 
ability  is  developed  to  the  degree  that  he  can  interpret  diagrams,  drawings,  blueprints,  tables, 
information  in  manuals,  etc.  The  use  of  tools  and  the  skills  developed  at  this  level  are  learned 
correctly;  however,  there  is  limited  time  devoted  to  skill  practice.  Thus,  additional  instruction 
and  practice  are  required  for  the  skills  to  become  transferable.  The  third  level  focust  <-  on 
the  student's  ability  to  abstract  and  synthesize  material  so  that  he  can  recognize  common 
factors  within  a  complex  problem  and  draw  upon  many  sources  and  types  of  information  to 
formulate  its  solution.  At  this  level,  technical  knowledge  and  skills  are  learned  in  sufficient 
breadth  and  depth  for  the  student  to  transfer  earlier  learning  to  new  sets  of  circumstances. 
The  skills  learned  in  the  laboratory/shop  at  this  level  are  preformed  efficiently  and  smoothly. 
The  amount  of  time  devoted  to  practice  must  be  sufficient  to  provide  a  base  for  transfer  of 
learning  so  that  when  the  student  is  employed,  he  can  perform  productively  with  a  minimum  of 
additional  training. 

Section  I  of  this  book  contains  the  curriculum  content  that  was  developed  as  a  result  of  the 
ten  workshops.  Every  attempt  was  made  to  follow  the  definitions  in  Appendix  A  of  FAR  147. 
However,  in  a  few  cases  it  was  felt  that  in  order  to  better  present  the  instructional  content,  a 
deviation  from  the  previous  definition  was  necessary. 

There  are  three  major  curriculum  divisions;  General  (aviation  skills  and  technical  infor¬ 
mation  common  to  both  the  airframe  and  the  powerplant  license).  Chapter  1;  Airframe,  Chapter 
II;  and  Powerplant,  Chapter  III.  The  Airframe  Curriculum  is  further  divided  into  Airframe 
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Structures  and  Airframe  Systems  and  Components,  and  the  Powerplant  Curriculum  is  divided  into 
Powerplant  Theory  and  Maintenance  and  Powerplant  Systems  and  Components.  Each  of  the  five 
divisions  has  its  own  series  of  instructional  units.  Each  unit  title  is  preceded  by  a  number 
printed  in  bold  type  and  is  followed  by  an  instructional  level  number.  This  level  number  indicates 
the  highest  level  of  instruction  designated  for  one  or  more  of  the  segments  within  the  instruc¬ 
tional  unit. 

Immediately  under  each  instructional  unit  is  a  suggested  apportionment  of  time.  The  abbre¬ 
viations  are  as  follows:  total  estimated  instructional  time  is  shown  as  EIT;  of  this  total  time, 
the  portion  alloted  to  theory  is  shown  as  T  and  the  portion  alloted  to  laboratory/shop  is  shown 
as  L/S.  Following  the  suggested  time  statementisa  statement  indicating  the  number  of  segments 
included  in  the  unit. 

Each  of  the  instructional  units  is  subdivided  into  a  number  of  segments  of  instruction  which 
are  denoted  by  capital  letters.  These  segments  are  complete  entities  in  themselves  and  each 
has  its  own  level,  which  is  either  identical  to  or  less  than  the  instructional  unit  level. 

Following  each  segment  title  with  its  level  number  is  the  most  significant  statement  given 
concerning  instructional  content:  the  Student  Performance  Goal.  The  student  performance  goal 
describes  the  learning  attainment  that  the  instructor  should  expect  from  the  student  as  an  out¬ 
come  of  instruction.  It  does  not  state  the  purposes  or  objectives  of  the  instructor’s  own  teaching, 
but  rather,  identifies  what  technical  knowledge  and  skill  changes  are  expected  to  take  place  in 
the  performance  of  the  student  as  a  result  of  the  instruction  provided  for  in  the  segment.  The 
student  performance  goals  were  established  to  coincide  with  the  levels  of  instruction  which  were 
determined  by  the  findings  and  recommendations  of  Part  I  of  this  study  and  as  stated  in  FAR 
147.  The  instructional  activities,  the  depth  of  various  feedback  activities,  the  degree  of  anti¬ 
cipated  skill  attainment  in  the  laboratory/shop,  and  the  degree  of  difficulty  for  written,  oral, 
and  performance  examinations  are  directly  related  to  the  stated  level  of  instruction  and  the  stu¬ 
dent  performance  goal  for  the  segment  of  instruction. 

The  student  performance  goal  itself  is  made  up  of  three  major  elements:  the  task  the 
student  will  perform,  how  he  will  perform  it,  and  the  minimum  standard  of  learning  attainment 
that  should  be  expected.  These  three  elements  are  listed  under  the  following  three  headings  in 
the  following  sequence:  Given,  Performance,  and  Standard.*  It  should  be  noted  that  in  some 

*  It  was  found  that  presenting  the  student  performance  goal  in  its  three  component  parts 
(given,  performance,  and  standard)  as  opposed  to  presenting  it  in  the  usual  paragraph  state¬ 
ment,  facilitated  both  construction  of  the  goal  and  its  clear  communication  to  the  reader. 
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i:ases  not  all  students  will  attain  the  stated  minimum  standard;  in  others,  many  students  will 
exceed  the  standard.  Therefore,  it  is  imperative  that  the  teacher  maintain  a  sufficient  record 
of  each  student's  learning  patterns  to  make  appropriate  judgments  concerning  additional  learning 
experiences  that  would  help  the  student  become  successfully  employed  in  the  aviation  industry. 

Each  student  performance  goal  is  followed  by  two  columns:  the  left-hand  column  is  headed 
Key  Points  and  the  right-hand  column  is  headed  Feedback.  The  key  point  column  contains  a 
series  of  short  statements  that  are  to  be  used  as  memory  joggers  by  the  instructor  in  planning 
his  instruction.  No  attempt  is  made  to  tell  an  instructor  how  to  plan  or  present  his  lesson, 
rather  the  column  suggests  general  areas  to  be  covered  if  student  performance  goals  and 
feedback  items  are  to  be  achieved.  The  feedback  column  provides  a  suggested  list  of  problems, 
questions,  and  discussion  points  that  can  be  used  during  instruction  to  help  identify  how  well 
the  student  has  grasped  the  material  presented.  The  instructor  should  extend  this  list  by  adding 
items  from  his  own  repertoire. 

Segments  with  a  level  of  2  or  3  will  also  have  a  double  column  containing  laboratory/shop 
activities  and  checkup  items  for  these  activities.  The  laboratory/shop  column  is  listed  on  the 
left-hand  side  below  the  key  points  column  and  the  checkup  column  is  found  below  the  feedback 
column  on  the  right-hand  side.  The  activities  and  suggested  laboratory/shop  experiences  are 
appropriate  for  meeting  the  student  performance  goal.  The  checkup  items  are  questions  to 
assist  the  instructor  in  determining  how  well  the  student  has  performed  the  activity. 

Chapter  IV  is  concerned  with  the  suggested  instructional  time  for  each  of  the  segments 
presented  in  Chapters  I  through  III.  The  suggested  times  are  estimates  developed  by  the  par¬ 
ticipants  from  the  last  five  workshops.  The  suggestions  for  time  assignments  were  derived  in 
small  independent  groups.  However,  when  suggestions  were  compared,  only  very  minor  dis¬ 
crepancies  between  the  estimations  of  the  various  groups  were  found.  Because  of  this  apparent 
consensus,  the  recommended  time  allotments  for  each  of  the  segments  may  be  considered 
reasonable  and  appropriate. 

Two  suggested  time  allotment  systems  are  discussed  in  detail  in  Chapter  IV.  These  are  the 
Sequential  and  the  Repetitive  systems.  The  total  instructional  time  for  each  of  the  curriculum 
areas  is  within  the  time  frame  established  for  the  curriculum  areas  in  FAR  147. 

PART  TWO 

Phase  1  of  the  National  Study  of  the  Aviation  Mechanics  Occupation  provided  the  detailed 
and  timely  information  needed  to  bring  the  curriculum  up  to  1966  requirements.  There  was 
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concern  at  the  time  that  the  instructional  standards  might  remain  fixed  at  this  point  instead  of 
moving  ahead  with  the  aviation  industry.  Thus,  the  two  objectives  of  Part  Two,  Phase  3,  of 
the  study  were  designed  to  assist  in  keeping  the  curriculum  current  with  the  aviation  industry's 
requirements.  These  objectives  were: 

1.  To  identify  changes  within  the  industry  subsequent  to  the  original  study  (Phase  1  of  the 
National  Study  of  the  Aviation  Mechanics  Occupation). 

2.  To  determine  the  reliability  of  an  industry  "spot-check”  as  a  means  of  identifying  occu¬ 
pational  change,  once  the  occupational  requirements  had  been  inventoried  and  analyzed. 

The  techniques  used  in  Part  Two,  Phase  3,  were  similar  to  those  used  in  Phase  1.  The 
Part  Two,  Phase  3  findings,  the  National  Advisory  Committee's  recommendations,  and  the  re¬ 
sulting  levels  of  instruction  are  found  in  this  section.  It  should  be  stressed  that  these  findings 
and  recommendations  occurred  after  the  levels  in  FAR  147  were  established  and  should  not  be 
used  until  level  changes  are  made  by  the  Federal  Aviation  Administration.  Part  Two,  Phase  3 
may  be  used  to  project  trends  in  the  aviation  industry. 

Many  individuals  have  made  a  considerable  effort  and  contribution  to  the  development  of 
the  curriculum  content  in  Part  One  and  to  the  presentation  of  data  and  recommendations  found 
in  Part  Two  of  this  publication.  The  success  of  any  undertaking  is  dependent  upon  the  many 
individuals  who  contribute  to  the  total  effort.  The  research  team  was  fortunate  to  have  so  many 
competent  and  willing  participants  contribute  to  this  effort.  The  principal  investigator  for  the 
study  was  also  fortunate  to  have  a  capable  and  dedicated  research  team  that  went  beyond  the 
normal  expectations  of  its  job.  It  is  hoped  that  this  publication  will  provide  assistance  and 
guidance  to  the  many  fine  aviation  maintenance  technician  schools  in  our  nation  as  they  plan  and 
redirect  their  curriculums. 


David  Allen 
Principal  Investigator 
1970 
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CHAPTER  I 

GENERAL  CURRICULUM  INSTRUCTIONAL  UNITS 


The  General  Curriculum  instructional  units  consist  of  those  subjects  that  are  common  to 
both  the  airframe  and  the  powerplant  license.  These  units  should  not  be  confused  with  general 
education  subjects  that  are  found  in  many  school  curriculums.  Rather,  the  General  Curriculum 
units  are  specific  aviation  technical  subjects  and  manipulative  skills  that  are  necessary  for 
becoming  a  licensed  aviation  mechanic. 

The  sequence  of  instructional  units  outlined  in  this  report  may  be  rearranged  to  more 
adequately  meet  the  requirements  of  a  particular  school.  In  a  number  of  schools,  the  General 
Curriculum  subjects  will  probably  be  integrated  with  the  Airframe  and/or  Powerplant  Cur¬ 
riculums.  Regardless  of  how  a  school  revises  the  sequence  of  instructional  units,  the  individual 
segments  under  each  of  the  units  should  remain  with  the  unit  if  maximum  instructional  impact 
is  to  be  achieved. 

Total  time  alloted  for  this  section  by  FAR  147  is  400  hours.  The  curriculum  as  shown  in 
this  publication  provides  for  395  hours  of  instruction.  The  additional  five  hours  may  be  used  for 
review,  additional  practice,  and/or  examinations. 

Schools  having  different  instructors  teaching  each  of  the  various  aviation  curriculums 
should  make  certain  that  these  curriculums  form  a  coordinated,  well -organized  instructional 
program.  It  Is  critical  that  the  General  Curriculum  subjects  and  the  practical  activities  are 
representative  of  the  aviation  industry  and  are  not  an  insertion  of  some  existing  school  course 
that  is  vaguely  related.  As  in  the  case  of  the  Airframe  and  Powerplant  Curriculums,  the  time 
lag  between  technical  instruction  and  laboratory/shop  instruction  must  be  kept  to  a  minimum. 

Preceding  the  General  Curriculum  Instructional  units  in  this  chapter  is  an  outline  of  the 
instructional  units  and  their  segments.  The  estimated  time  allotted  for  each  instructional  unit 
is  also  provided  Schools  may  make  assignments  for  each  instructional  unit  that  are  more 
appropriate  for  their  requirements.  It  is  permissible  to  provide  time  for  the  General  Curriculum 
instructional  units  in  excess  of  the  FAR  147  requirements;  however,  this  time  should  not 
exceed  400  hours  nor  should  hours  be  exceeded  in  some  units  by  reducing  hours  in  other  units. 
The  estimated  instructional  hours  should  be  sufficient  to  permit  the  student  to  attain  the 
technical  knowledge  and  manipulative  skills  specified  by  FAR  147. 

There  are  no  general  non-related  subjects  included  in  the  ensuing  General  Curriculum 
Instructional  units.  Every  effort  was  made  to  remove  unnecessary  duplication  of  instructional 


content  among  the  General,  Airframe,  and  Powerplant  Curriculums. 

The  levels  of  instruction  are  consistent  with  FAR  147  and  the  student's  attainment  of  these 
levels  should  be  the  prime  concern  of  each  instructor.  The  instructor  should  make  every  effort 
to  assist  each  student  in  achieving  the  skills  identified  by  the  level.  Since  the  instructional  goals 
are  identified,  either  overinstruction  or  underinstruction  of  a  particular  unit  should  be  at  a 
minimum. 


OUTLINE  GENERAL  CURRICULUM 
Instructional  Units,  Segments  and  Estimated  Instructional  Time 


MATH  KM  A '1  ICS 

1.  EXTRACT  BOOTS  AND  RAISE  NUMBER  TO  A  GIVEN  POWER.  -  Level  1 

A.  Recognize  and  apply  formulas  involving  the  power  of  a 

number.  -  Level  1 

2.  DETERMINE  AREAS  AND  VOLUMES  OF  VARIOUS  GEO- 

METRIC.AI  SHAPES.  -  Level  2 

A.  Apply  formulas  to  determine  areas  and  volumes.  -  Level  2 

B.  Compute  wing  area.  -  Level  2 

C.  Calculate  volume  of  baggage  compartments  and  fuel  tanks.  -  Level  2 

D.  Compute  piston  displacement.  -  Level  2 

3.  SOLVE  RATIO,  PROPORTION,  AND  PERCENTAGE  PROBLEMS.-  Level  3 

A.  Convert  fractional  numbers  to  decimal  equivalents.  -  Level  3 

B.  Determine  ratio  and  percentage  of  numbers.  -  Level  3 

C.  Compute  compression  ratio.  -  Level  3 

•4.  PERFORM  ALGEBRAIC  OPERATIONS  INVOLVING  ADDITION, 
SUBTRACTION,  MULTIPLICATION  AND  DIVISION  OF 
POSITIVE  AND  NEGATIVE  NUMBERS.  -  Level  3 

A.  Add,  subtract,  multiply  and  divide  positive  and  negative 

numbers.  -  Level  3 


Estimated  Instructional  Time 


AIRCRAFT  DRAWINGS 

5.  USE  DRAWINGS,  SYMBOLS  AND  SCHEMATIC  DIAGRAMS. 

A.  Identify  lines  and  symbols. 

B.  Interpret  dimensions. 

C.  Interpret  electric  al  system  drawings. 

D.  Use  installation  diagrams  and  schematics. 

6.  DRAW  SKETCHES  OF  REPAIRS  AND  ALTERATIONS. 

A.  Make  sketches. 

7.  USE  BLUE.  PR  INI  INFORMATION. 

A.  Read  and  interpret  drawings. 

B.  Interpret  installation  diagrams. 


-  Level  2 

-  Level  2 

-  Level  2 

-  Level  2 

-  Level  2 

-  Level  3 

-  Level  3 

-  Level  3 

-  Level  3 

-  Level  3 


3.0  hrs. 

6.0  hrs. 

5.0  hrs. 

6.0  hrs. 

20.0  hrs. 

14.0  hrs. 

10.0  hrs. 

11.0  hrs. 

3.0  hrs. 


8.  USE  GRAPHS  AND  CHARTS. 

A.  Use  manufacturer's  charts  and  graphs. 
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-  Level  3 

-  Level  3 

Estimated  Instructional  Time  , 


38.0  hrs. 


BASIC  PHYSICS 


9.  USE  THE  PRINCIPLES  OF  SIMPLE  MACHINES:  SOUND, 


FLUID  AND  HEAT  DYNAMICS. 

-  r  evel  2 

A. 

Relationship  of  temperature  and  heat. 

-  Level  2 

B. 

Relationships  between  pressure,  temperature  and 
volume  of  air  mass. 

-  Level  1 

C. 

Factors  effecting  air  pressure  on  an  airfoil. 

s  Level  1 

D. 

Physical  factors  effecting  engine  output  power. 

-  Level  2 

E. 

Relationship  between  pressure,  area  and  force. 

-  Level  1 

F. 

The  inclined  plane,  the  levei  and  the  pulley. 

-  Level  1 

G. 

Origin  of  sound. 

-  Level  1 

H. 

Centrifugal/centripetal  force. 

-  Levei  2 

Estimated  Instructional  Time  . 

BASIC 

ELECTRICITY 

10. 

DETERMINE  THE  RELATIONSHIP  OF  VOLTAGE,  CURRENT, 
AND  RESISTANCE  IN  ELECTRICAL  CIRCUITS. 

-  Level  3 

A. 

Calculate  current. 

-  Level  3 

B. 

Calculate  voltage  drop. 

-  Level  3 

C. 

Determine  current  carrying  capacity  of  wire. 

-  Level  2 

D. 

Calculate  electrical  power. 

-  Level  3 

E. 

Measure  current  flow  in  a  parallel  electrical  circuit. 

-  Level  3 

F. 

Demonstrate  characteristics  of  magnetism. 

-  Level  3 

G. 

Electromagnetic  induction. 

-  Level  1 

n. 

MEASURE  VOLTAGE,  CURRENT.  RESISTANCE,  CONTINUITY 
AND  LEAKAGE. 

-  Level  3 

A. 

Meaning  of  electrical  quantity  prefixes. 

-  Level  2 

B. 

Use  DC  electrical  instruments. 

-  Level  3 

C. 

Connect  voltmeters  and  ammeters. 

-  Level  3 

D. 

Use  a  voltohmmeter. 

-  Level  3 

E. 

Use  ohmmeter  and/or  test  light  for  open  or  short  circuits. 

-  Level  3 

F. 

Detect  electrical  leakage. 

-  Level  2 

G. 

Measure  AC  voltages. 

-  Level  3 

12. 

MF.ASUP  F.  CAPACITANCE  AND  INDUCTANCE. 

-  Level  1 

A. 

Capacitance,  inductance  and  impedance. 

-  Level  1 

B. 

Measure  capacitance  in  aircraft  applications. 

-  1  evel  1 

8.0  hrs 


8.0  hrs. 


26.5  hrs. 


7.0  hrs. 


4.0  hrs. 
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13.  CALCULATE  AND  MEASURE  ELECTRICAL  POWER. 

-  Level  2 

2.0  hrs. 

A.  Determine  aircraft  electrical  power  requirements. 

-  Level  2 

14.  READ  AND  INTERPRET  ELECTRICAL  CIRCUIT  DIAGRAMS. 

-  Level  3 

6.0  hrs. 

A.  Identify  commonly  used  aircraft  electrical  and 
electronic  symbols. 

-  Level  3 

B.  Trace  circuits  with  aircraft  wiring  diagrams. 

-  Level  3 

C.  Electronic  symbols  and  schematics  in  aircraft  use. 

-  Level  1 

D.  Identify  electrical  malfunctions  by  reference  to  circuit 
diagrams. 

-  Level  2 

15.  INSPECT  AND  SERVICE  BATTERIES. 

-  Level  3 

10.0  hrs. 

A.  Principles  of  battery  construction  and  operation. 

-  Level  2 

B.  Characteristics  of  aircraft  storage  batteries. 

-  Level  1 

C.  Inspect  and  recharge  aircraft  storage  batteries. 

-  Level  3 

D.  Perform  removal,  installation  and  compartment 
maintenance  for  aircraft  batteries. 

-  Level  3 

16.  OVERHAUL  AIRCRAFT  ELECTRICAL  COMPONENTS. 

-  Level  2 

23.0  hrs. 

A.  Basic  operating  principles  and  internal  circuits  of 
aircraft  DC  generators. 

-  Level  1 

B.  Locate  and  use  overhaul  information  for  aircraft 
generator  repair. 

-  Level  2 

C.  Inspect  and  overhaul  aircraft  DC  generator  and  motor. 

-  Level  2 

D.  Methods  used  to  protect  armature  shafts  from  overload. 

-  Level  1 

E.  Design  factors  and  control  methods  for  aircraft  AC 
generators. 

-  Level  1 

F.  Characteristics  and  operating  principles  of  aircraft 
electric  motors. 

-  Level  1 

G.  Check  operation  of  a  reversible  motor  and  adjust 
limit  switches. 

-  Level  2 

Estimated  Instructional  Time  .  .  . 

.  .  78.5  hrs. 

FLUID  LINES  AND  FITTINGS 

17.  FABRICATE  AND  INSTALL  RIGID  AND  FLEXIBLE  FLUID 
LINES  AND  FITTINGS. 

-  Level  3 

25.0  hrs. 

A.  Bend  aluminum  and  stainless  steel  tubing. 

-  Level  3 

B.  Perform  beading  of  tubing. 

-  Level  3 

C.  Fabricate  flares  on  tubing. 

-  Level  3 

D.  Fabricate  and  install  flexible  hoses. 

-  Level  3 

E.  Recognize  defects  in  metal  tubing. 

-  Level  3 
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F.  Install  a  se  Lion  of  tubing. 


-  Level  3 


bstimau'd  Instructional  Time 


MATH  RIALS  AND  1MU  iCE.SSE.s 

18.  PERFORM  PR!  V  ISION  MI-  ASLREMENTS. 

A.  Inspect  aircraft  components  fm  wear. 

lb.  IDENTIFY  AND  SELECT  AIRCRAFT  HARDWARE  AND 
MATERIALS. 

A.  kienrify  anc!  install  aircraft  holts. 

B.  Identify  aluminum  alloys. 

C.  Identify  steel  alloys. 

D.  Recognition  of  economic  and  engineering  criteria  in 
selection  of  aircraft  materials. 

E.  Identify  rivets  by  physical  characteristics. 

F.  Identify  materials  used  in  aircraft  firewalls  and 
exhaust  shrouds. 

G.  Determine  suitability  of  materials  for  aircraft  repairs. 

H.  Identify  aircraft  i  ontrol  cable. 

20.  PERFORM  BASIC  HEA'l  -  TREATING  PROCESSES. 

A.  Effects  of  heat  treatment. 

B.  Identify  aluminum  all  y  code  designation  of  heat- 
treat  ability . 

0.  Heat  treatment  proces.-e-  and  strain  relieving. 

D.  Anneal  copper  and  steel  parts. 

21.  PERFORM  PENETRANT,  CHEMICAl  ETCHING,  AND 
MAGNETIC  PAR  1  It  EE  INSPEOI  IONS. 


-  Level  a 

-  Level  3 

-  Level  3 

-  Level  3 

-  Level  3 

-  1  eve I  3 

-  Level  i 

-  Level  3 

-  Level  2- 

-  Level  2 

-  Level  3 

-  Level  2 

-  Level  1 

-  Level  2 

-  Level  1 

-  Level  2 

-  Level  2 


A.  Perform  dye  penetrant  inspection.  -  Level  2 

B.  Perform  magnet;*  particle  inspection.  -  Level  2 

C.  Perform  inspections  of  welded  assemblies.  -  Level  2 

D.  Perform  tests  to  distinguish  between  heat  treatable  and 

weldable  aluminum  alloys.  -  Level  2 

22.  INSPECT  AND  CHECK  WEI  DS.  -  I  evel  3 

A.  Inspect  and  evaluate  welds.  -  I  evel  3 

23.  IDENTIFY  AND  SELECT  APPROPRIATE  NON -PEST  RFC  IT  YE 

TESTING  METHODS.  -  Level  1 

A.  Aircraft  uses  for  non-destructive  testing.  -  l  evel  1 


25.0  hrs. 


12.0  hrs. 


38.0  hrs. 


6.0  hrs. 


12.5  hrs. 


5.d  hrs. 


7.0  hrs. 


Estimated  Instructional  Time 


80.5  hrs. 


CLEANING  AND  CORROSION  CONTROL 

24.  IDENTIFY  AND  SELECT  CLEANING  MATERIALS.  -  Level  3 


A. 

Identify  caustic  cleaners. 

-  Level  3 

B. 

Identify  cleaning  agents  for  aircraft  engine  parts. 

-  Level  3 

25. 

PERFORM  AIRCRAFT  CLEANING  AND  CORROSION  CONTROL.  -  Level  3 

A. 

Clean  exterior  of  aircraft. 

-  Level  3 

B. 

Identify  corrosion. 

-  Level  3 

C. 

Remove  corrosion. 

-  Level  3 

D. 

Apply  protective  coatings. 

-  Level  3 

E. 

Remove  rust. 

-  Level  3 

F. 

Clean  rubber  products. 

-  Level  3 

Estimated  Instructional  Time  . 

GROUND  OPERATION  AND  SERVICING 

26. 

IDENTIFY  AND  SELECT  FUELS. 

-  Level  2 

A. 

Identify  aircraft  fuels. 

-  Level  2 

27. 

START.  GROUND  OPERATE,  MOVE,  SERVICE  AND  SECURE 
AIRCRAFT. 

-  Level  2 

A. 

Use  fueling  equipment. 

-  Level  2 

B. 

Start  and  operate  aircraft  engines. 

-  Level  2 

C. 

React  to  fire  in  induction  system. 

-  Level  2 

D. 

Connect  and  operate  an  external  hydraulic  power  source. 

-  Level  2 

E. 

nirect  the  movement  of  aircraft. 

-  Level  2 

F. 

Prepare  an  aircraft  for  outside  storage. 

-  Level  2 

Estimated  Instructional  Time  .  . 

MAINTENANCE  PUBLICATIONS 

28. 

SELECT  AND  USE  FAA  AND  MANF ACTURER'S  AIRCRAFT 
MAINTENANCE  SPECIFICATIONS,  DATA  SHEETS,  MANUALS, 
PUBLICATIONS  AND  RELATED  FEDERAL  AVIATION 
REGULATIONS. 

-  Level  3 

A. 

Locate  reference  data. 

-  Level  3 

B. 

Use  information  from  the  aircraft  specifications. 

-  Level  3 

C. 

Use  information  from  the  manufacturer's  manuals  to 
verify  control  surface  travel. 

-  Level  3 

D. 

Identify  and  relate  regulations  governing  airworthiness 
certificates. 

-  Level  3 

E. 

Select  and  use  technical  standard  orders. 

-  Level  3 

12.0  hrs. 


26.0  hrs. 


38.0  hrs. 

4.0  hrs. 


26.0  hrs. 


30.0  hrs. 


13.0  hrs. 
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F.  Use  manufacturer's  manuals  and  other  publications. 


-  Level  3 


G.  Select  and  use  supplementary  type  certificates  and 

airworthiness  directives.  -  Level  3 

29.  READ  TECHNICAL  DATA.  -  Level  3  6.0  hrs. 

A.  Read,  understand  and  relate  technical  information.  -  Level  3 

Estimated  Instructional  Time . 19.0  hrs. 

MECHANIC  PRIVILEGES  AND  LIMITATIONS 

30.  EXERCISE  MECHANIC  PRIVILEGES  WITHIN  THE 


LIMITATIONS  PRESCRIBED  BY  FAR  65. 

-  Level  3 

5.0  hrs. 

A.  Interpret  FAR  65. 

-  Level  1 

B,  Classify  aircraft  repairs. 

-  Level  3 

C.  Interpret  regulations  governing  repairs  and  alterations. 

-  Level  3 

D.  Interpret  repair  station  regulations. 

-  Level  1 

E.  Recognize  legal  and  ethical  responsibilities, 

-  Level  1 

Estimated  Instructional  Time  .  .  , 

,  .  .  5.0  hrs. 

MAINTENANCE  FORMS  AND  RECORDS 

31. 

WRITE  DESCRIPTION  OF  AIRCRAFT  CONDITION  AND 

WORK  PERFORMED. 

-  Level  3 

5.0  hrs. 

A.  Inspect  an  aircraft  and  prepare  a  condition  report. 

-  Level  3 

B.  Write  a  description  of  major/minor  repairs  and  routine 
maintenance. 

32. 

COMPLETE  REQUIRED  MAINTENANCE  FORMS,  RECORDS, 
AND  INSPECTION  REPORTS. 

-  Level  3 

8.0  hrs. 

A.  Make  maintenance  record  entries. 

-  Level  3 

B.  Use  inspection  guides. 

-  Level  3 

C.  Evaluate  aircraft  records  for  compliance  with  Federal 

Air  Regulations. 

-  Level  3 

Estimated  Instructional  Time  .  .  . 

.  .  13.0  hrs. 

WEIGHT  AND  BALANCE 

33. 

WEIGH  AIRCRAFT 

-  Level  2 

13.0  hrs. 

A.  Locate,  interpret  and  apply  weight  and  balance  information. 

-  Level  2 

34. 

PERFORM  COMPLETE  WEIGHT  AND  BALANCE  CHECK  AND 
RECORD  DATA. 

-  Level  3 

27.0  hrs. 

A.  Solve  weight  and  balance  problems. 

-  Level  3 

B.  Compute  forward  and  aft  loaded  center  of  gravity. 

-  Level  3 

C.  Compute  effect  of  equipment  changes  and  loading  schedules.  -  Level  3 
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D.  Compute  weight  and  balance  on  a  helicopter.  -  Level  3 


E.  F.xamine  weight  and  balance  records.  -  Level  2 

Estimated  Instructional  Time . 40,0  hrs. 

Total  Estimated  Instructional  Time  ....  395.0  hrs. 

Additional  Practice  and/or  Examinations . 5.0  hrs. 

Grand  Total  for  General  Curriculum  ....  400.0  hrs. 


I 


MATHEMATICS 


1.  EXTRACT  ROOTS  AND  RAISE  NUMBERS  TO  A 
GIVEN  POWER.  (KIT  -  3  hrs..  T  3  hrs..  L  S 
0  hrs.)  1  segment 

(UNIT  LEVEL  t  > 


RECOGNIZE  AND  AHPI.Y  I-'ORMl  LAS  INYOLYINC. 
THE  POWER  OF  A  NUMBER. 

(SEGMENT  A,  LEVEL  1) 

Student  Performance  Goal 
•  Given: 

Ten  mathematical  formulas  that  involve  numbers 

> 

raised  to  powers  (ARHA  =.  MR*- ,  etc.)  and  ap  appro¬ 
priate  mathematics  text  or  information  sheet. 


b.xtracting  square  root  •Discuss  the  procedure  lor 
by  mathematics.  solving  square  root. 

•  What  does  reciprocal  mean 
and  how  is  it  used  with  a 
square  i  out  table? 

•  How  i a  number  divided 
prior  ro  having  its  square 
root  extracted  mat  hern. u  ic  al  1\  ? 

•  How  is  an  extracted  square 
root  checked  lot  uccurucv? 


2.  DETERMINE  AREAS  AND  VOLUMES  OF  VARIOUS 
GEOMETRICAL  SHAPES.  (FIT  hr-..  1 

hrs.,  L  S  2  hrs.'  4  segments 


•  Performance: 

The  student  wili  recognize  formulas  that  contain 
exponents.  Lsing  the  reference  information  as  a 
guide,  he  will  solve  five  problems  requiring  the  ap¬ 
plication  of  the  formulas. 


•  Standard: 

The  student  will  apply  the  correct  formula,  'solution 
of  problems  will  demonstrate  arithmetic  accuracy  to 
a  two-place  dec  imal. 

Kr\  Point s  I  t  < 


Squaring  and  cubing 
whole  numbers. 

(A2  •  F32  .  (>’  etc.  I 


Squaring  arid  cubing 
decimals  (.02^)  etc. 


Squaring  and  cubing 
fractions  P4  ~)  etc. 


Extracting  square  root 
from  a  table. 


•  Describe  two  examples  of 
work  situations  that  would 
require  the  squaring  of  a 
number. 

•  What  would  be  meant  if  a 
technical  report  described 
"the  square  of  velocity”? 

•  If  a  decimal  value  is 
'squared.”  will  the  resul¬ 
tant  be  greater  or  less  than 
the  original  value? 

•  If  a  whole  number  is  raised 
to  a  power  of  two,  will  the 
product  have  a  greater  value 
or  a  value  less  than  the  ori¬ 
ginal  number? 

•  If  a  fraction  is  cubed,  will 
the  product  have  a  value 
greater  or  less  than  the  ori¬ 
ginal  fraction? 

•  Describe  some  work  situa¬ 
tions  in  which  a  mechanic 
would  he  required  to  extract 
square  root. 

•  Describe  the  parrs  oi  the 
squ.ire  root  table  and  h-A 
rhev  relate. 

•  What  precautions  shou!  i  be 
taken  in  order  to  use  'he 
square  root  table  .k  curate  I  v 


APPLY  I 'OR  Mi  ’i.  AS  TO  DL  IT  R  MIN  f  A  R  LAS  AM) 
Void  ’MLS. 

•atkjMENT  A,  uEVEL  2' 


SMiJenr  Performance  (n»a! 

•  C  oven: 

1  or. 'in: las  and  inform.u ion  Meet  containing  dimen¬ 
sioned  drawings  of  rec.a  ng  le  v ,  marcs,  triangles, 
trapezoids,  circles,  cylinder.,  co. ies,  cubes,  etc. 

•  Performance: 

The  student  will  apply  the  c<  tree  r  formula  and  de¬ 
termine  the  area  and  or  volume  of  ten  different  geo¬ 
metric.!  I  shapes. 


•  Standard: 

The  formula  selected  will  bo  the  correct  formula. 
The  arithmetic  solution  of  the  problem  will  he  ac¬ 
curate  to  a  two-plac  e  decimal. 


Kr\  I'".; 


Area  formulas. 


17 


•  Describe  a  c  :rc  ;m -dance  in 
which  a  mec  h..:.i<.  W'Ulht  be 
expec  ted  to  comp -;te  aiea, 

•  bxplain  wlv,  the  inc’uded  an¬ 
gle  s  .  >t  a  t  r  i  aru:  le  o.-  a  t  relate  d 
to  the  .  id.  o  : >  ”  >  •!  a.  '*  i . 

•  »h  t  i  ■  :>t  In  ::a  t  v.pres- 

».  uiat  mg  the-  ar«  a  <-f  a  <.  le: 

•  l-.xr  bun  h*'W  fin-  J.  c  :r, .  i  -  m.iv 
be  appl  led  to  tilt  v  a  ic  ; lot  l  ■  -n 
o!  area  M  a  square,  rectangle 
»*r  para  i  le  digram . 

•  '.liar  feature-  identify  a  tra¬ 
pezoid'  When  .Maputihg  area, 
vu!d  a  ;r.ip<-.ojJ  be  divided 
into  equivalent  geometrical 


A 


HBCSaUO 


fiAOS  BUMfc-NC*  T1LMD 


Volume  formulas. 


Activities 


Apply  the  correct  for¬ 
mulas  and  solve  ten 
problems. 


•  Describe  the  circumstances 
under  which  a  mechanic  will 
compute  volumes. 

•  What  features  permit  the 
identification  of  a  cone  and 
a  cylinder? 

•  Whar  procedures  could  be 
followed  to  determine  the 
volume  of  a  fuel  tank?  An 
irregularly  shaped  reservoir? 

(.beck  Items 
Did  the  student: 

•  Select  the  correct  formula? 

•  Achieve  desired  mathe¬ 
matical  accuracy? 


COMPUTE  WING  ARKA. 


(SEGMENT  9,  LEVEL  2i 


Student  Performance  Goal 


An  information  sheet  illustrating  the  shapes  and 
dimensions  of  two  aircraft  wings  and  the  formulas 
for  determining  the  area  of  various  geometrical 
shapes. 

•  Performance: 

The  student  will  apply  the  correct  formula  and 
c  ompute  the  total  wing  area. 

•  Standard: 

The  s  jdent  will  select  and  apply  the  correct  for¬ 
mulas.  Computation  of  total  wing  area  will  be  ac¬ 
curate  to  the  nearest  square  foot. 


Key  Points 


Dimensioning  of  wings. 


Applying  area  formulas 
to  wing  planforms. 


P  vedbuck 

•Why  are  wings  dimensioned 
in  inches  but  wing  areas 
are  expressed  in  square  feet? 

•  How  does  a  mechanic  con¬ 
vert  square  inches  to  square 
feet? 

•  If  the  cord  dimension  of  tne 
wing  toot  is  known  and  the 
chord  dimension  of  the  wing 
tip  is  specified,  how  may  a 
mechanic  determine  the  mean 
chord? 

•  Explain  why  the  area  of  the 
ailerons  and  flaps  may  or 
may  not  be  included  in  the 
total  wing  area. 


A  ctii  ities 


Apply  formulas  and 
compute  total  area  for 
two  wings  illustrated 
on  information  sheet. 


•  What  measurements  would  be 
necessary  in  order  to  calcu¬ 
late  the  area  of  a  flap  or  an 
aileron? 

•  Explain  rbe  aerodynamic 
effect  of  flaps,  slats,  slots 
and  other  high  lift  devices 
upon  the  calculation  of  wing 
area. 

•  What  effect  does  sweepback 
have  on  wring  area? 

(.heck  Items 
Did  the  student: 

•  Select  and  apply  the  correct 
formula  ? 

•  Achieve  desired  arithmetic 
accuracy? 


CALCULATE  VOLUME  OF  BAGGAGE  COMPART¬ 
MENTS  AND  FUEL  TANKS. 

(SEGMENT  C,  L  EVEL  2) 

Student  Performance  Goal 

•  Given: 

Formulas  for  determining  the  volume  of  various  geo¬ 
metrical  shapes  and  an  information  sheet  containing 
dimensioned  drawings  for  an  aircraft  baggage  com¬ 
partment  and  an  aircraft  fuel  tank. 

•  Performance: 

The  student  will  select  and  apply  the  correct  formulas 
and  compute  the  volume  of  the  baggage  compartment 
and  fuel  tank. 

•  Standard: 

The  student  will  select  and  apply  the  formulas  with¬ 
out  error.  Computation  of  volumes  will  be  accurate 
to  the  nearest  cubic  foot  and/or  U.S.  gallon. 


Key  Points 

Units  of  measurement 
applicable  to  volumes. 


Pccdhtii  i. 

•  Why  would  the  dimensions  of 
a  cargo  or  baggage  compart¬ 
ment  be  measured  in  inches 
but  the  capacity  of  the  com¬ 
partment  be  expressed  in 
cubic  feet ? 

•  What  unit  of  measure  mem 
would  describe  the  volume  of 
the  main  cabin?  (i.e.,  cubic 
feet  or  cubic  inches?) 

•What  unit  of  measurement  is 
used  to  describe  the  output 
of  a  pump?  A  vent  illation  fan? 


•  What  volumetric  unit  of 
measurement  is  used  to  de¬ 
scribe  the  capacity  of  a 
fuel  tank? 

•  How  does  a  mechanic  con¬ 
vert  cubic  inches  into  cubic- 
feet? 

•  If  a  computation  of  volume 
results  in  an  answer  expressed 
in  cubic  inches,  how  is  this 
answer  converted  to  U.S. 
gallons? 

Activities  Check  hems 

Did  the  student: 

Compute  volume  of  a  »Select  and  apply  the  correct 
baggage  compartment.  formulas? 

Compute  volume  of  a  .Achieve  desired  arithmetic 
fuel  tank  and  express  accuracy? 

volume  in  U.S.  gallons. 

COMPUTE  PISTON  DISPLACEMENT. 

(SEGMENT  D,  LEVEL.  2) 

Student  Performance  Goal 

•  Given: 

The  formula  for  computing  the  volume  of  cylinders 
and  information  specifying  the  bore,  stroke  and 
number  of  cylinders  on  a  typical  aircraft  engine. 

•  Performance: 

The  student  will  compute  the  piston  displacement 
of  the  engine. 

•  Standard: 

The  computed  displacement  of  the  engine  will  be 
accurate  to  one  cubic  inch. 

Key  Paints  Feedback 

Definition  of  bore,  »Why  do  some  engine  manu- 

stroke  and  number  of  facturers  use  the  engine 
cylinders.  displacement  as  a  part  of 

the  engine  model  designa¬ 
tions?  (i.e.,  Wright  1820, 
Continental  0-470,  etc.) 

•  Explain  why  the  displace¬ 
ment  as  indicated  by  the 
model  designation  may  not 
exactly  equal  the  computed 
engine  displacement. 

•  How  is  the  number  of  cylinders 
related  to  the  displacement 

of  an  engine? 


Cylinder  dimensions.  »Why  is  the  bore  and  stroke 
of  an  engine  rarely  an  even 
dimension  of  an  inch?  (i.e., 
bore  =  4.125  inches;  stroke 
=  4.685  inches.) 

•  What  unit  of  measurement  is 
used  to  express  the  dimen¬ 
sion  of  a  cylinder? 

•W'hy  isn’t  the  displacement 
of  an  engine  expressed  in 
cubic  feet? 

Activities  Check  Items 

Did  the  student: 

Compute  displacement  .Correctly  apply  the  for- 
of  an  engine.  mula? 

•  Achieve  desired  arithmetic 
accuracy? 

3.  SOLVE  RATIO,  PROPORTION,  AND  PERCENT- 
AGE  PROBLEMS.  (EIT  =  5  hrs.,  T  =  3  hrs.,  L/S 
=  2  hrs.)  3  segments 

(UNIT  LEVEL  3) 

CONVERT  FRACTIONAL  NUMBERS  TO  DECIMAL 
EQUIVALENTS. 

(SEGMENT  A,  LEVEL  3) 

Student  Performance  Goal 

•  Given: 

An  information  sheet,  illustrating  a  scale  of  each 
1/32  inch  graduation,  from  1/32  inch  to  one  inch. 

•  Performance: 

The  student  will,  without  reference  to  charts  or 
other  aids,  arithmetically  convert  10  fraction  scale 
graduations  to  a  decimal  equivalent. 

•  Standard: 

Each  decimal  equivalent  will  be  accurate  to  three 
places  (thousandths). 

Key  Points  Feedback 

Conversion  of  fractions  »Why  are  dimensions  appear- 
to  decimals  and  vice  ing  on  older  aircraft  draw- 
versa.  ings  expressed  as  fractional 

measurements? 

•  Why  are  precision  parts  usual¬ 
ly  dimensioned  by  decimal 
measurements? 

•Why  must  a  mechanic  be  able 
to  convert  fractions  to  deci¬ 
mals  and  vice  versa? 


Conversion  of  volume 
to  standard  units  of 
measurement. 


19 


•What  arithmetic  procedure 
is  necessary  in  order  to  add, 
subtract,  multiply,  and  di¬ 
vide  fractional  and  decimal 
values? 

•  What  aids  generally  are 
used  by  a  mechanic  in  order 
to  convert  fractional  num¬ 
bers  to  decimal  numbers? 

•  What  is  meant  by  the  term, 
accurate  to  two-decimal 
places? 

Activities  Check  Items 

Did  the  student: 

Convert  each  1/32  ^Achieve  the  desired  ac- 
inch  graduation  to  a  curacy? 

decimal  equivalent.  ^Recognize  that  each  deci¬ 
mal  value  was  a  multiple 
of  the  base  .03125 


DETERMINE  RATIO  AND  PERCENTAGE  OF  NUM¬ 
BERS. 

(SEGMENT  H,  LEVEL  3) 

Student  Performance  Goal 

•  Given: 

An  information  sheet  displaying  three  dimensioned 
diagrams  or  drawings  of  wing  aspect  ratio,  fine¬ 
ness  ratio  of  streamlined  shapes,  major  and  minor 
axes  of  an  ellipse,  etc. 

•  Performance: 

The  student  will  determine  the  ratio  of  one  number 
or  dimension  to  the  other.  When  expressed  as  a 
ratio,  he  will  determine  the  percentage  that  one 
number  is  of  the  other. 

•  Standard: 

The  student  will  determine  the  ratios  and  percent¬ 
ages  of  the  dimension  for  two  of  the  illustrations 
on  the  information  sheet.  The  determination  of 
percentages  will  be  accurate  to  a  three-place 
decimal. 

Key  Points  Feedback 

Ratio  of  numbers.  »ln  what  sequence  or  order 

is  a  ratio  of  two  numbers 
expressed? 

•  How  does  a  ratio  relate  to 
proportion?  (i.e.,  What  is 
the  difference  between  an 
aspect  ratio  of  8  and  an 
expression  1:8?) 


•  If  an  engine  rated  at  1000 
horsepower  is  operating  at 
825  horsepower,  what  is  the 
percentage  of  power  being 
developed? 

•  If  an  engine  is  to  be  operated 
at  70  percent  power  and  it  is 
rated  for  230  horsepower,  how 
much  power  is  developed  dur¬ 
ing  normal  operation? 

•  If  a  maximum  take-off  weight 
exceeds  the  maximum  landing 
weight  by  105%,  how  could  a 
mechanic  determine  the  maxi¬ 
mum  authorized  landing  weight? 

•  An  airplane  with  a  total  use- 
able  fuel  supply  of  130  gal¬ 
lons  consumes  23  gallons 
per  hour  at  cruise  power. 

What  percentage  of  the  total 
available  fuel  is  consumed 
per  hour? 

•  If  a  streamlined  body  has  a 
fineness  ratio  of  five,  what 
is  the  percentage  of  width 
to  length? 

COMPUTE  COMPRESSION  RATIO. 

(SEGMENT  C,  LEVEL  3) 

Student  Performance  Goal 

•  Given: 

A  sketch  or  drawing  of  a  cylinder  and  piston  assembly 
with  stated  volumes  of  the  cylinder  when  the  piston 
is  at  bottom  center  and  at  top  center. 

•  Performance: 

The  student  will  determine  the  compression  ratio  of 
the  cylinder. 

•  Standard: 

The  compression  ratio  will  be  computed  to  an  ac¬ 
curacy  of  one  decimal  place. 

Key  Points  Feedback 

Compression  ratio.  »Why  is  it  necessary  for  a 

mechanic  to  know  the  volume 
of  the  cylinder  with  the  piston 
at  BDC  and  TDC  in  order  to 
determine  a  compression 
ratio? 

•  As  a  ratio  is  a  relation  be¬ 
tween  two  numbers,  what 
factors  indicate  which  num¬ 
ber  will  be  regarded  as  the 
divisor  ? 


Percentage  of  num¬ 
bers. 
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•  It  a  r.r  i  :  n  v  o  1  \  es  tr  u  - 
iiuiial  iiunihfis,  ‘«vhv  are 
rhev  redu; ed  to  cti'Miiuri 
denominator ? 

b  /;/  ■//{  s  <  •  ,  •  *  /;«  /' 

Did  tfu  st u Jem: 

Determine  compres-  •  Achie-. c  de**tred  accuracy 

sion  ratio  trom  speci-  in  computation' 

fieJ  volumes. 

4.  PERFORM  ALGEBRAIC  OPERATIONS  INVOLV¬ 
ING  ADDITION,  SUBTRACTION,  MULTIPLICA¬ 
TION  AND  DIVISION  OF  POSITIVE  AND  NEGA- 
TIVE  NUMBERS.  «  KIT  o  hrs.,  T  a  Ut>..  L  n 
-  3  hrs.)  I  segment 

■UN’T  LEVEL  3' 

ADD,  SUBTRACT,  MULTIPLY  AM)  DIVIDE  POSI¬ 
TIVE  AM)  NEGATIVE  NCMHI.IU. 

AlUVE  V  A.  LEV:.w  3' 

Student  Performance  Goal 

•  (xiven: 

Information  sheets  containing  dimensioned  weight 
and  balance  diagrams,  illustrating  datum,  main' 
wheel,  nose,  tail  wheel,  and  center  cf  gruvitv  posi¬ 
tions  and  moment  arms. 

•  Performance: 

I’he  student  will  algebraic  ally  label  ea*.ii  d  the  di¬ 
mensions  with  a  plus  or  ms ii.  >  -.tgn.  :!.  ...  soLe 

twenty  problems  involving  addition,  subtraction, 
multiplication  and  division  of  these  signed  numbers. 

•  Standard: 

Labeling  and  computations  will  be  witho  ut  error. 

Kc\  I'nirffs  I  t  •  t ibvi'k 

Signed  ( *  &  —  •Describe  a  *.  nn-dition  in  which 

signed  numbers  are  used  to 
<  •  x  pro  s  s  r e  m  pc r a  t  ure  ? 

•  How  might  -igned  numbers 
be  u  d  * x >  express  eleva¬ 
tions  .a’ovc  afi  :  below  sea 
i  e  v  c  1  ? 

•  Illustrate  how  signed  num¬ 
ber1-  u<-  used  r  indicate 

;  iiMti.  :»s  relative  to  a  datum 
in  wc.ght  an,  h.. iance  dia¬ 
gram  •' . 

•  lllustr.ite  hoax  signed  num¬ 
bers  i mid  indicate  the  in- 
stali.u  ion  and  removal  of 
weight’-  ir;  weight  and  baiarn. c 
comput ar i<  ns . 


Algebraic  •  \ » i  T  i  •  relcreiu  <-  t..  a  weight 

tame  :  ■  :giu  !  nun,-  and  r  a  ■:  •  , iraputar i on , 
her’..  ’a  :  ■.  !  :!ic  mulr  iplua- 

r  •  u a; s  w'dghr 

•  mum*.  arm  result 

:•  r  ;ft,r  ' 

•  \  1  is  : ' :  : p !  jo  u- 

t  <1  .i  t  nuts  a  plus 

t'-  .  a  .  ■-  ;n ' 

•  V.  f  *  •  fn  terent  A  -  ig  tied 
numbrn.  .ire  added,  what 

p'.ri!  :  t  he  s urn  ' 

•  Then  plus  and  min'.i-  num- 
*><■•  .iff*  -uKtracf e i,  what 
procedure  must  be  followed? 

w  i  »V,  K  /'< 

Did  the  student: 

Solve  twenty  problems  •<,o;rect!v  assign  values  to 
reuniting  the  addition.  the  diagram? 
subtraction,  muit  i plica-  •  •Vchieve  desired  accuracy? 
(ion  and  div/sr.-n  >r 
signed  number*-. 


AIRCRAFT  DRAWINGS 


5.  USE  DRAWINGS,  SYMBOLS,  AND  SCHEMATIC 
DIAGRAMS.  (EIT  ’  I  hrs.t  T  r  7  hrs.,  I.  S 
7  hrs.)  4  segments 

'  JIT  LEVEL  2  i 


IDENTIFY  LINES  AND  SYMBOLS. 

(SEGMENT  A.  LEVEL  2) 

Student  Performance  Goal 

•  Given: 

Reference  information  that  illustrates  and  describes 
outline,  hidden,  phantom,  section,  center  and  dimen¬ 
sion  lines  and  copies  of  typical  aircraft  derail  and 
assembly  drawings. 

•  Performance: 

The  student  will  recognize  and  identify  each  kind 
of  line  as  it  appears  in  the  drawings.  He  will  in¬ 
terpret  the  meaning  of  the  lines  as  they  relate  to 
surfaces  and  detail'*  of  the  part  represented  by  the 
drawing. 

•  Standard: 

The  student  will  point  to  one  example  of  each  type 
of  line  on  the  drawing  and  describe  the  detail  of 
the  part  tb  is  represented  by  that  line.  He  will 
observe  n.«  1  precautions  and  care  for  the  drawings. 

Key  Points  Feedback 

Purpose  of  drawings.  «What  are  assembly  drawings? 

•  What  is  the  difference  be¬ 
tween  a  detail  drawing  and 
an  assembly  drawing? 

•  How  would  the  location  of 
a  component  part  be  illus¬ 
trated  on  an  assembly 
drawing? 

•  What  symbols  may  be  used 
on  drawings  or  diagrams  to 
illustrate  the  location  of 

s  ub-a  s  se  mb  Ijps? 

•  How  may  a  line  diagram 
illustrate  the  location  of 
parts  within  the  airplane 
or  in  a  system? 

Kinds  of  lines.  •Describe  the  generally  es¬ 

tablished  standard  for  the 
use  of  lines  on  drawings. 

For  example,  what  .  under¬ 
stood  by  a  "broken  .nc? 
What  is  meant  when  the 
line  is  «-olid? 

•  What  characteristics  iden¬ 
tify  a  dimension  line?  How 
are  extension  lines  used  with 
dimension  lines7 


•  How  would  a  mechanic 
recognize  a  section  line  and 
the  associated  auxiliary  or 
"sectioned”  view? 

•  What  is  the  purpose  of  a 
*break”  line? 

•  What  symbol  is  commonly 
used  to  identify  a  section 
or  auxiliary  view  if  there  is 
more  than  one  auxiliary  view 
presented  on  the  drawing? 

Activities  Check  I tens 

Did  the  student: 

•  Correctly  identify  each  kind 
of  line  and  symbol  and  re¬ 
late  them  to  surfaces  and 
details  of  the  part? 

•  Use  correct  nomenclature 
as  part  of  the  explanation? 

•  Recognize  the  standard 
symbols  used  in  sectioned 
and  auxiliary  views? 

INTERPRET  DIMENSIONS. 

(SEGMENT  B,  LEVEL  2) 

Student  Performance  Goal 

•  Given: 

Typical  aircraft  detail  drawings,  dimensioned  in 
accordance  with  standard  industry  practice. 

•  Performance: 

The  student  will  locate  and  interpret  any  dimension 
appearing  on  the  drawing,  including  the  application 
of  any  limits  or  tolerance  to  the  dimension. 

•  Standard: 

Dimensions  will  be  promptly  located  and  interpreted 
without  error. 

Key  Points  Feedback 

Dimensioning  standards.  •  Describe  and  illustrate  con¬ 
tinuous  line  dimensioning. 
Where  is  this  method  used 
and  what  is  the  advantage? 

•  What  is  the  purpose  of  cen¬ 
terline  dimensioning  and 
where  is  this  method  used? 

•  Illustrate  and  describe  where 
Progressive  base  line  dimen* 

■ning  would  be  used. 


Recognize  and  identity 
lines  and  symbols  on 
drawings. 
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Limits  and 
tolerances. 


Act  it  it ics 


•What  unit  of  measurement 
is  applied  to  the  dimen¬ 
sions  appearing  on  air¬ 
craft  drawings? 

•  Describe  whv  a  drawing 
should  not  be  measured  as 
a  means  of  determining  an 
unknow  it  dimension. 

•  What  is  a  "nominal”  dimen¬ 
sion? 

•Where  would  information  de¬ 
scribing  the  tolerances  be 
located  on  the  drawing? 

•  What  is  understood  by  the 
expression  "plus-or-minus”  ? 

•  How  can  an  accumulation 

of  tolerances  be  detrimental 
to  the  assembly  or  fit  of 
mating  parts ? 

(.heck  Items 
Did  the  student: 


Interpret  dimensions  •Promptly  locate  and  cor- 
on  aircraft  drawings.  rectly  interpret  every  dimen¬ 
sion  on  the  drawing? 
•Correctly  apply  tolerances 
to  dimensions? 


•  How  can  the  size  o|  wire 
required  L»r  a  particular 
circuit  be  specified  on  the 
drawing  ' 

•  Mow  t  an  the  part  number 
of  an  electrical  component 
be  determined? 

.  \eti :  .‘ties  (  ^  /,' r  ”,  s 

Did  the  student: 

Isolate  three  indivi-  •Promptly  locate  and  iden- 
dual  circuits  in  the  rifv  the  circuits? 

system  diagram.  •Correctly  interpret  informa* 

tion  applicable  to  an  indi¬ 
vidual  circuit? 


LSK  installation  DIAGR  AMS  AND  SCHIS¬ 
MATICS. 

i'SEC-WENT  D ,  LEVEL  2' 


Student  Performance  Goal 
•  Given: 

Installation  drawings  or  schematic  diagrams  of 
three  specific  systems  (fuel,  oil,  hydraulic,  pres¬ 
surization.  etc.  1  and  the  maintenance  manual  for 
the  airplane. 


INTERPRET  ELECTRICAL  SYSTEM  DRAWINGS. 

•  SEGMENT  C.  LEVEL.  2) 

Student  Performance  Goal 


•  Performance: 

The  student  will  recognize  the  symbols  and  inter¬ 
pret  informal  i.-n  pertaining  to  identification  and 
location  of  components  within  the  system. 


•  Given: 

A  diagram  or  drawing  of  an  electrical  system  that 
contains  at  least  five  individual  circuits. 

•  Performance: 

The  student  will  locate,  isolate  and  extract  speci¬ 
fic  circuits  from  the  diagram.  He  will  trace  speci¬ 
fically  identified  circuits. 

•  Standard: 

The  student  will  correctly  extract  three  individual 
circuits  from  the  system  diagram. 

Key  Points  pc eJfaiek 


•  Standard: 

The  student  will  describe  the  location  and  name 
all  of  the  components  in  two  of  the  three  system 
drawings. 

Key  Points  l  i  tdbiii  k 

Diagrams  and  sche-  ®What  is  the  purpose  of  a 
mat  ics.  schematic? 

•  What  is  the  advantage  of  a 
diagram  o.  schematic  t<> 
illustrate  a  complete  system 

•  How  could  the  hvdraulic 
pressure  source  be  repre¬ 
sented  in  a  schematic? 

•  What  benefit  could  be  gained 
by  using  a  schematic  of  the 
pitot-static  system? 

•  Why  is  it  important  that  sche 
matics  be  read  in  proper  se¬ 
quence,  i.e.,  source,  sepa¬ 
rate  segments,  control,  dis¬ 
tribution  points,  etc.? 


Kinds  of  electrical  ®In  what  ways  does  a  sche- 

drawings.  matic  differ  from  an  actual 

drawi  ng? 

•  How  are  electrical  compo-  Analysis  of  system, 

nents  identified  in  electri¬ 
cal  circuit  diagrams? 

•  How  can  an  individual  cir¬ 
cuit  be  isolated  from  a  draw¬ 
ing  and  located  in  the  air¬ 
plane? 
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Art  it  it  irs 


Read  symbols  and 
interpret  information 
from  diagrams. 
Describe  the  location 
and  name  all  the  com¬ 
ponents  in  two  of  the 
drawings. 


•  Why  is  it  important  that  a 
mechanic  follow  a  proce¬ 
dure  of  "first  things  first” 
when  analyzing  systems 
for  malfunctions? 

Check.  Items 
Did  the  student: 

•Correctly  locate  and  apply 
information  from  the  main¬ 
tenance  manual? 

•Use  correct  nomenclature? 


Orthographic  pro¬ 
jections. 


•  Under  what  conditions  would 
pictorial  presentations  he 
preferred  to  three-view  or¬ 
thographic  drawings? 

•  What  factors  dictate  the 
number  of  views  that  should 
be  used  in  an  orthographic 
projection  ? 

•  What  is  the  value  of  sec¬ 
tioned  or  auxiliary  views? 

•  What  significance  is  attached 
to  the  selection  of  the  "front, 
top  and  right-end”  view  of 

a  part? 

•  What  is  the  standard  prac¬ 
tice  regarding  ‘revolution” 
of  views? 


6.  DRAW  SKETCHES  OF  REPAIRS  AND  ALTERA¬ 
TIONS.  (FIT  =  10  hrs.,  T  =  4  hrs.,  L/S  =  6  hrs.) 
1  segment 


MAKE  SKETCHES. 


(UNIT  LEVEL  3) 


(SEGMENT  A.  LEVEL  3) 


Student  Performance  Goal 

•  Given: 

Appropriate  drafting  equipment  and  three  written 
reports  describing  major  repairs  or  alterations  to 
the  structure  of  the  airplane. 

•  Performance: 

The  student  will  make  three  sketches  or  drawings 
illustrating  major  repairs  or  alterations. 


A  etii  it ies 


Make  3  sketches  or 
drawings  illustrating 
a  major  repair  or 
alteration. 


(.heck  It  err.. s 

Did  the  student: 

•  Evaluate  the  appropriateness 
of  a  sketch  vs.  a  three-view 
drawing?  . 

•  Include  all  necessary  dimen¬ 
sions  and  material  specifica¬ 
tions  as  a  part  of  the  sketch 
or  drawing? 


7.  USE  BLUEPRINT  INFORMATION.  (HIT  11  hrs., 
T  =  5  hrs.,  L/S  =  6  hrs.)  2  segments 

(UNIT  LEVEL  3' 

READ  AND  INTERPRET  DRAWINGS. 

(SEGMENT  A,  LEVEL  3) 


•  Standard: 

The  sketches  or  drawings  must  conform  to  standard 
drafting  procedures,  including  correct  position  of 
views,  adequate  dimensions  and  specification  of 
materials.  The  sketches  or  drawings  will  be  of 
such  quality  that  they  could  be  used  as  part  of  the 
maintenance  records  of  an  airplane. 


Kev  Points 


f'cedbtick. 


Student  Performance  Goal 

•  Given: 

Random  copies  of  aircraft  drawings  that  were  drawn 
to  various  scales,  incorporate  different  title  blocks 
and  changes  from  the  original  drawing. 

•  Performance: 

The  student  will  read  and  interpret  information. 


Pictorial  sketching. 


•  What  factors  dictate  the 
appropriateness  of  a  sketch 
as  compared  to  a  three-view 
drawing? 

•  In  what  respect  is  an  oblique 
sketch  similar  to  an  iso¬ 
metric  presentation? 

•  How  do  perspective  sketches 
differ  from  oblique  and  iso¬ 
metric  sketches? 


•  Standard: 

When  provided  with  a  list  of  ten  questions  pertain¬ 
ing  to  scale,  title  block  information  and  changes  in¬ 
corporated  on  the  drawings,  the  student  will  cor¬ 
rectly  answer  seven  of  the  questions. 


Kv  v  Points 


P  eedback 


Scale  of  drawings.  •What  is  meant  by  the  term 

"full  scale”? 


•  Wii.it  is  the  advantage  of 
drawings  that  are  drawn  to 
enlarged  or  reduced  scale? 

•  Why  isn’t  it  possible  to  mea¬ 
sure  a  full  scale  drawing 
rather  than  locating  the  di¬ 
mensions  shown  on  the 
drawing  ? 

Title  block  infor-  «Is  there  any  universal  type 

mation.  of  title  block  used  for  air¬ 

craft  drawings? 

•  Where  is  the  drawing  num¬ 
ber  shown  on  a  drawing? 

•  Under  what  conditions  might 
the  next  higher  assemble 
number  appear  on  a  drawing? 

•  Where  will  the  name  of  the 
part  appear  on  a  drawing? 

•  Where  will  specifications 
pcrr.iining  to  required  heat 
treatment  appear  on  a  draw¬ 
ing? 

•  Where  does  information  spe¬ 
cifying  the  finish  on  the 
part  appear? 

•  Where  will  the  material  spe¬ 
cifications  be  shown  on  a 
drawing? 

Changes  to  drawings.  »How  are  changes  noted  on 
an  original  drawing? 

•  How  can  a  mechanic  ensure 
that  he  is  working  from  a 
current  drawing? 

•  If  a  change  on  a  drawing  is 
limited  to  a  few  specific 
derails,  how  can  a  mechanic 
identify  those  specific 
changes? 

. \i  lit  it  it  s  Check  Items 

Did  the  student: 


•  Performance: 

The  student  will  interpret  the  information  neces¬ 
sary  to  comply  with  the  modification  and  will  de¬ 
scribe  the  procedure  required  to  comply  with  the 
publication. 

•  Standard: 

The  student  will  use  correct  nomenclature  when 
describing  procedure  and  will  interpret  all  draw¬ 
ings  relating  to  location  of  equipment,  etc.  with¬ 
out  error. 

Key  Points  Pt  ei/hdi  k 

Service  bulletins.  »Why  are  installation  dia¬ 

grams  or  drawings  a  com¬ 
mon  method  of  illustrating 
required  changes  or  modifi¬ 
cations? 

•  Why  may  drawings  supplied 
with  service  bulletins  not 
incorporate  dimensions? 

•  If  a  service  bulletin  spe¬ 
cifies  the  installation  of  a 
component  at  a  particular 
station  of  the  airplane,  how 
is  the  location  established? 

Engineering  and/or  •Why  are  both  part  numbers 
service  changes.  and  serial  number  ranges 

important  when  identifying 
parts  that  are  to  be  modi¬ 
fied? 

•  What  relationship  exists  be¬ 
tween  information  appearing 
on  the  drawing  and  the  fol¬ 
lowing  processes: 

a.  Line  ream? 

b.  Press  fit? 

c.  Six  rivets,  equally  spaced? 

d.  Remove  burr? 

e.  Blend  radius  ? 


Read  and  interpret  •Correctly  answer  the  ques- 
information  from  tions  requiring  interpreta- 

blueprints.  tion  of  information  appear¬ 

ing  on  the  drawings? 

INTERPRET  INSTALLATION  DIAGRAMS. 

(SEGMENT  B,  LEVEL  3' 

Student  Performance  Go  a! 

•  Given: 

Installation  diagrams  or  drawings  of  the  type  usually 
associated  with  Service  Bulletins,  modifications 
or  Airworthiness  Directives. 


Activities  Check  Items 

Did  the  student: 

Interpret  installation  ^Correctly  establish  the  lo- 
diagrams.  cation  of  equipment  to  be 

installed? 

•  Use  correct  nomenclature 
to  describe  the  procedure 
for  compliance  with  a  ser¬ 
vice  letter? 

•  Correctly  identify  by  serial 
number  those  parts  requiring 
modification? 
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8.  USE  GRAPHS  AND  CHARTS.  (EIT  =  3  hrs.,  T  = 

1  hr.,  L/S  -  2  hrs.)  1  segment 

(UNIT  LEVEL  3) 

USE  MANUFACTURER'S  CHARTS  AND  GRAPHS. 

(SEGMENT  A,  LEVEL  3} 

Student  Performance  Goal 

•  Given: 

Chans  and  graphs  of  the  type  that  appear  in  manu- 
factuere’s  service  and  operating  manuals. 

•  Performance: 

The  student  will  read,  interpret,  and  apply  data  ob¬ 
tained  from  an  engine  power  or  performance  chart. 

•  Standard: 

Plotting  of  information  contained  in  the  chart  will 
be  accurate  within  a  10  percent  tolerance. 

Key  Points  Feedback 

Kinds  of  graphs  or  .What  is  a  line  graph? 

#How  could  a  bar  graph  be 
used  in  presenting  com¬ 
parative  data? 

•  Why  is  information  often 
presented  in  graph  or 
chart  form  when  it  could 
be  written  in  narrative? 

Interpreting  graphs  »Why  must  the  titles  and 

or  charts.  notes  be  read  before  at¬ 

tempting  to  interpret  a 
chart? 

•  What  is  the  difference  be¬ 
tween  interpreting  and  in¬ 
terpolating  a  chart  or  graph? 

•  What  degree  of  accuracy  is 
reasonable  when  interpre¬ 
ting  a  chart  or  graph? 

Activities  Check  Items 

Did  the  student: 

Read  and  interpret  «Determine  power  available 
information  from  a  at  altitude  when  manifold 

powcrplant  performance  pressure,  RPM  and  tern- 
chart.  perature  were  given? 

•  Determine  fuel  consump¬ 
tion  at  specified  altitudes 
and  power? 

•  Determine  sea  level  power 
available  when  temperature 
manifold  pressure  and  RPM 
were  stated? 


BASIC  PHYSICS 


9.  USE  THE  PRINCIPLES  OF  SIMPLE  MACHINES: 
SOUND,  FLUID,  AND  HEAT.  (HI  I  «  hrs.,  T  - 

6  hrs.,  L  S  .?  hrsD  8  segments 

fUN  IT  LEVEL  2) 


IU-.1.A  I  KINSHIP  OF  TFM PFRATl'RK  AN!)  HI*  AT. 

(SEGMENT  A,  LEVEL  2) 

Student  Performance  tioal 

•  Li  I  *.•[)• 

Lr’tUMi  fexr  material,  line  sketches  illustrating  three 
methods  of  heat  transfer  without  title  or  labels,  and 
des.-ri  prions  of  heat  Transfer  applications  in  aircraft. 

•  Pert  'rm.UK  e: 

1  he  student  will  explain  the  relationship  between 
••mpeiuture  and  heat.  He  will  identify  and  label 
three  methods  of  heat  transfer  and  list  two  examples 
'■l  where  each  is  applied  in  an  aircraft. 

•  Standard: 

A! ■  "I  fix.  diagrams  will  he  i  orrectlv  labeled.  Lx-  ' 
planariotis  will  be  in  accordance  with  text  provided. 
\r  least  four  "xampK-s  of  applications  will  be  cor¬ 
rect!  .  I  !•  f '  d. 

/•  i  .  I  <//>/<(  a 


R  F  L  A  T I  ON  SHIPS  BLTWLLN  PRLSSl  K  L ,  TLMPLRA- 

ti;rf  and  vollml  of  air  mass. 

(SEGMENT  B.  LEVEL  2) 

Student  Performance  Goal 

•  Given: 

Appropriate  written  reference  material  arid  ques¬ 
tions  concerning  the  relationships  between  pres¬ 
sure,  volume,  and  temperature  of  an  air  mass. 

•  Performance: 

The  student  will  write  answers  to  ten  questions 
about  relationships  between  pressure,  volume  and 
temperature  of  an  air  mass  and  some  of  the  resul¬ 
tant  effects  in  operation  of  aircraft. 

•  Standard: 

At  least  seven  correct  answers. 

KY\  Points  Id  iiht/K  / 

The  I  -aw  of  Ciasses.  •What  happens  to  the  pres¬ 
sure  and  temperature  of  a 
confined  gas  when  the  vol¬ 
ume  is  changed  by  increas¬ 
ing  or  decreasing  the  size 
of  the  container? 

•  What  happens  to  the  tem¬ 
perature  of  a  gas  when  it 
is: 

a.  compressed? 

b.  allowed  to  expand? 

•  To  what  extent  does  the 
general  gas  law  apply  to 
the  air  of  rhe  atmosphere? 

•  Why  must  the  effects  of 
humidity  be  considered  when 
applying  the  gas  law  rela¬ 
tionship  to  aircraft  opera- 
t  ions? 

•  How  can  the  general  gas 
law  be  applied  to  the  pres¬ 
sure  and  temperature  changes 
that  occur  with  changes  of 
altitude? 

•  How  can  the  feeling  of  in¬ 
creasing  warmth  and  ear  dis¬ 
comfort  during  unpresstir izcd 
descent  in  an  airplane  be  ex¬ 
plained  by  the  gas  law? 


I  »efir 

per  arurf 


hear  and  tern* 


Thermal  energv  trails- 

m  i  s s ion . 


•  Hxplain  specific  heat  of  a 
substance. 

•  What  is  the  difference  be¬ 
tween  heat  and  temperature? 

•  Whar  amount  of  work  (in  foot¬ 
pounds)  can  be  produced  by 
the  heat  energy  of  one  BTD? 

•  Whar  causes  conduction  of 
heat  through  a  metal  rod? 

•  What  are  the  three  methods 
of  hear  transference? 


Atmosphere. 


<  /.,■«  /  //<  - 

Did  the  student: 


Idem  if  >  in  sketches, 
heat  transfer  bv  con¬ 
duction,  radiation  and 
convict  inn . 

(  1 1  vc  examples  of 
he  ir  transfer  abnard 
in  o"  r.s  It . 


li  st*  correct  nomenclature? 


►  Labe!  the  three  methods  of 
hear  transfer? 


Kf  facts  on  aircraft 
occupants. 
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•What  changes  in  outside 
temperature  and  pressure 
are  normally  encountered 
as  an  airplane  ascends? 

Applications  to  air-  *What  happens  to  the  pres- 


craft  engines. 

sure  and  temperature  of  a 
confined  gas  in  a  cylinder 
when  volume  is  decreased 
by  an  upward  stroke  of  the 
piston? 

•  What  happens  to  the  pres¬ 

sure  when  the  temperature 
is  increased,  while  volume 
is  held  practically  constant 
at  start  of  combustion? 

•Compare  this  with  what 

happens  in  a  turbine  engine 
as  to  relative  pressure  and 
volume  changes  when  air 
is  compressed  by  the  com¬ 
pressor  —  then  temperature 
is  increased  by  combustion. 

Applications  to 

•  What  Jjappens  to  the  tempera¬ 

cabin  air  condi¬ 

ture  of  outside  air  when  it 

tioning. 

is  forced  into  the  cabin  by 
an  airpump  or  compressor? 

•  What  happens  to  the  tern* 
perature  when  the  same  air 
is  expanded  in  volume  as  it 
enters  the  cabin? 

•Will  an  airplane  with  cabin 
pressurization  need  more 
or  less  air  heating  capabi¬ 
lity  than  a  non-pressurized 
airplane? 

•  Why  are  there  no  heaters 
in  a  modern  jet  aircraft? 


•  Standard : 

At  least  70  percent  of  labels  and  arrows  on  draw¬ 
ings  correct  and  select  correct  answers  to  seven 
questions . 


KVv  Points 


P  i'Cahtick 


Airflow  pattern  over 
an  airfoil. 


Effect  on  air  density. 


Bournelli’s  principle. 


Relationship  of  air 
density  to  tempera¬ 
ture  and  humidity. 


Effect  of  temperature 
and  humidity  changes. 


•  What  is  the  difference  in 
velocity  of  airflow  on  the 
upper  and  lower  surfaces 
of  ana  irfoi  1  ? 

•  Why  is  the  airflow  velocity 
differ  enr  ? 

•  What  happens  to  pressure 
at  the  point  where  velocity 
is  the  greatest ? 

•  Describe  a  Venturi  rube. 

•  What  happens  to  the  pres¬ 
sure  on  the  upper  surface 
of  an  airfoil  when  velocity 
is  increased? 

•  How  does  temperature  in¬ 
crease  or  decrease  effect 
air  density? 

•  How  does  change  in  den¬ 
sity  of  the  air  effect  the 
lift  of  an  airfoil? 

•  How  then  does  an  increase 
in  air  temperature  accom¬ 
panied  by  an  increase  in 
humidity  effect  the  takeoff 
of  an  airplane? 


PHYSICAL  FACTORS  EFFECTING  ENGINE 
POWER  Ol'TPLT 

'SEGMENT  D,  LEVEL  2 


FACTORS  EFFECTING  AIR  PRESSURES  ON  AN 
AIRFOIL. 

(SEGMENT  C,  LEVEL  1) 

Student  Performance  Goal 

•  Given: 

Reference  text,  unlabeled  line  drawings  illustrating 
air  flow  around  an  airfoil  and  multiple  choice  ques¬ 
tions  about  airfoil  lift. 

•  Performance: 

The  a^udent  will  add  labels  and  arrows  to  show  the 
relationship  of  air  velocities  and  pressures  acting 
on  the  upper  and  lower  surfaces  of  an  airfoil,  and 
will  select  correct  answers  for  ten  questions  con¬ 
cerning  the  causes  of  lift  by  airflow  over  an  airfoil 
and  the  effects  on  the  lift  by  changes  in  atmospheric 
temperature  and  humidity. 


Student  Performance  Goal 

•  Given: 

Reference  material  including  engine  performance 
data  and  power  curves,  questions  relating  to  work, 
force,  and  power  and  a  problem  in  determination  of 
engine  power  output. 

•  Performance: 

The  student  will  answer  ten  questions  dealing  with 
work,  force,  time,  distance  and  power  as  they  relate 
to  aircraft  engine  power  output  and  solve  a  problem 
to  determine  the  effect  of  air  density  on  power  out¬ 
put  using  a  given  power  curve  and  specified  tem¬ 
perature  and  humidity. 

•  Standard: 

Correct  answers  for  at  least  seven  questions  and 
power  output  determination  within  ten  percent. 
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malm 


Key  Points 


Feedback 


Define  work. 


Define  power. 


Density  of  the  ait. 


Effects  of  air  density 
on  engine  power. 


•  Describe  how  force  and 
distance  are  used  to  de¬ 
termine  work. 

•What  is  the  unit  used  to 
measure  work? 

•  Describe  how  force  and 
distance  and  rime  are  used 
to  determine  power. 

•  What  are  the  units  used  to 
measure: 

a.  Power? 

b.  Mechanical  power? 

c.  Electrical  power? 

•  How  does  temperature  in¬ 
crease  or  decrease  effect 
air  density? 

•  What  effect  does  moisture 
have  on  air  density? 

•  How  does  the  temperature 
effect  on  the  density  of  the 
air,  effect  power  output? 

•  How  does  the  humidity  ef¬ 
fect  on  the  density  of  air 
effect  power  output ? 

•  How  does  the  pressure 
change  at  altitude  effect 
the  density  of  the  air? 

•  What  is  the  effect  on  power 
output? 


He  will  explain  by  arrows  and  label  a  diagram 
which  illustrates  the  relationship  between  pres¬ 
sure  and  the  rate  of  flow  of  liquid  through  an 
orifice. 


•  Standard: 

Not  more  than  one  error  in  each  diagram. 


Key  Points 


Feedback 


Computations  of 
pressure,  force  and 
area. 


Incompressibility  of 
liquids. 


•What  is  the  unit  of  measure¬ 
ment  for  pressure  in  the 
United  Scaces? 

•How  may  the  pressure  be 
determined  if  the  force  and 
area  are  given? 

•  How  may  force  be  computed 
if  the  pressure  and  area  are 
given? 

•  How  may  area  be  determined 
if  the  pressure  and  force 
are  given? 

•  Why  is  liquid  said  to  be  in¬ 
compressible? 

•  Explain  how  mechanical 
advantage  is  obtained  in  a 
simple  hydraulic  system. 

•  What  are  the  effects  of 
friction  on  hydraulic  fluid 
flowing  under  pressure? 


Activities  Check  items 

Did  the  student: 

Read  and  interpret  «Use  correct  nomenclature? 

power  chart  in  an  en¬ 
gine  performance  manual. 

Solve  problems  using  ^Accurately  determine  power 
power  curves.  available  when  altitude  and 

variations  in  temperature 
and  humidity  were  given? 

RELATIONSHIP  BETWEEN  PRESSURE,  AREA 
AND  FORCE. 

(SEGMENT  E,  LEVEL  I) 


THE  INCLINED  PLANE,  THE  LEVEL  AND  THE 
PULLEY. 

(SEGMENT  F,  LEVEL  1) 

Student  Performance  Goal 

•  Given: 

Sketches  without  labels  of  simple  machines,  illus¬ 
trating  the  inclined  plane,  the  lever,  and  the  pulley. 

•  Performance: 

The  student  will  label  the  sketches.  He  will  indi¬ 
cate  the  effect  of  resistance,  friction,  efficiency 
and  mechanical  advantage  by  arrows  and  descrip¬ 
tive  notes. 


Student  Performance  Goal 

•  Given: 

Written  reference  information  and  two  diagrams 
without  labels  or  direction  arrows. 

•  Performance: 

The  student  will  indicate  in  a  diagram  the  relation¬ 
ship  between  pressure,  area,  and  force  as  applied 
to  the  transmission  of  power  in  a  hydraulic  system. 

(continued) 


•  Standard: 

Three  of  the  four  sketches  will  be  labeled  without 
error. 

Key  Points  Feedback 

Simple  machines.  »What  determines  the  effi¬ 

ciency  and  mechanical  ad¬ 
vantage  of  a  lever? 

•  What  factors  influence  the 
efficiency  of  a  wedge? 
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•  What  factors  dictate  the 
efficiency  of  a  wheel? 

•  What  factors  influence  the 
mechanical  advantage  of 

a  pulley? 


ORIGIN  OK  SOUND. 


(SEGMENT  G,  LEVEL  1) 


Student  Performance  Goal 


Creation  of  sound. 


Measurement,  con¬ 
trol,  and  reduction 
of  sound  levels. 


•  How  is  sound  created  by 
the  movement  of  a  propeller 
blade  through  air? 

•  Mow  is  sound  created  at  the 
inlets  and  outlets  of  turbine 
engines? 

•  What  is  meant  by  a  perceived 
l)B  level  of  sound? 

•  How  can  baffles  and  sound 
chambers  reduce  h;gh  levels 
of  sound? 


•  Given: 

Reference  text  material  and  sketches  of  origin,  CENTRIFUGAL  GKNTRIPKTAL  FORCE, 

propagation  and  control  of  sound.  (SEGMENT  h,  LEVEL  2 ' 


•  Performance: 

The  student  with  reference  to  the  sketches,  will 

write  brief  explanations  of: 

a.  Temperature  effect  on  speed  of  sound. 

b.  Origin  of  sound  (vibration)  and  resonance 
("beat”  ). 

c.  Sympathetic  vibration  and  reflection  of  sound 
waves. 

d.  Methods  of  control  and  reduction  of  excessive 
sound. 

e.  Methods  of  protection,  against  excessive  sounds. 


•  Standard: 

Of  five  explanations,  four  must  be  in  accord  with 
the  given  reference  material. 


Kt  \  Points 


Feedback 


Sound  propagation. 


Protection  against 
excess  of  sound. 


Sound  speeds 


•  Name  several  methods 

by  which  sound  is  created 
or  propagated. 

•  How  is  sound  transmitted 
through  any  medium? 

•  How  is  sound  detected  by 
the  human  ear? 

•  How  do  ear  plugs  accomplish 
reduction  of  sound  in  the  ear? 

•  How  effective  are  they? 

•  How  do  ear  muffs  accomplish 
reduction  of  sound  reaching 
the  eardrums? 

•  How  effective  are  ear  muffs? 

•  How  important  is  ear  pro¬ 
tection  to  the  people  who 
work  around  aircraft? 

•  Kxplain  what  is  meant  by 
the  terms: 

a.  Subsonic. 

b.  Sonic. 

c.  Transonic. 

d.  Supersonic. 


Student  Performance  Goal 


•  Given: 

Reference  information  and  an  un labeled  diagram. 

•  Performance: 

The  student  will  illustrate  the  two  forces  acting  on 
a  body  in  circular  motion.  He  will  label  the  diagram 
and  add  arrows  to  show  centrifugal  and  centripetal 
force,  linear  and  angular  velocity. 

•  Standard: 

Diagram  to  have  at  least  four  labels  and  four  arrows 
correct. 


Key  Points 


f'i'i’dhack 


Newton’s  law  of 
motion. 


Angular  velocity. 


.  \  rtiritirs 


•  (jive  tltree  examples  of  cen¬ 
trifugal  force  acting  on  parts 
of  an  airplane. 

•  What  is  the  centrifugal  effect 
if  the  speed  of  a  rotating 
body  is  increased? 

•  If  the  weight  of  a  rotacing 
body  is  increased,  what  is 
the  effect  on  the  centrifugal 
force? 

•  What  is  the  relationship  of 
centrifugal  to  centripetal  force 

(./'«•(  (  Itctn. s 
Did  the  student: 


Label  a  diagram  to  •Use  correct  nomenclature? 
illustrate  centrifugal/ 
centripetal  force. 
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BASIC  ELECTRICITY 


10.  DETERMINE  THE  RELATIONSHIP  OF  VOLT- 
AGE,  CURRENT,  AND  RESISTANCE  IN 
ELECTRIC  CIRCUITS.  (EIT  =  26‘A  hrs.,  T  = 
14  hrs.,  L/S  =  12^  hrs.)  7  segments 
(UNIT  LEVEL  3) 


CALCULATE  CURRENT. 

(SEGMENT  A.  LEVEL  3) 


Student  Performance  Goal 


•  Given: 

An  electrical  series  circuit  having  a  lamp,  a  battery, 
rheostat,  and  a  voltohmmeter. 


•  Performance: 

The  student  will  measure  the  resistance  of  the  rheo¬ 
stat  at  a  selected  setting,  voltages  at  the  battery, 
the  lamp,  and  the  rheostat,  and  will  calculate  the 
current  flow  through  the  lamp. 


•  Standard: 

The  student  will  calculate  and  measure  without 
error  within  the  accuracy  of  the  meter  used. 


Key  Points 


Feedback 


Review  basis  of 
electricity. 


Ohm’s  law. 


Review  meter  funda¬ 
mentals. 


Meter  scales. 


•  Explain  the  electron  theory. 

•  In  terms  of  analogy,  define 
voltage,  current  and  resis¬ 
tance. 

•  Given  any  two  elements  of 
Olm’s  law  triangle,  find  the 
third. 

•  What  happens  to  current 
flow  when  resistance  is 
increased,  with  voltage  re¬ 
maining  constant? 

•  What  happens  to  resistance 
when  the  voltage  or  current 
is  changed? 

•  Name  the  three  types  of 
meters  which  correspond  to 
the  Ohm’s  law  triangle. 

•  Which  type  of  meter  is  basic 
to  the  other  two? 

•  What  is  a  galvanometer? 

•  What  is  meant  by  interpola¬ 
tion? 

•  How  is  parallax  error 
avoided? 

•  What  factors  contribute  to 
meter  inaccuracy? 

•  Name  some  advantages  of 
multimeters  compared  to 
single  purpose  meters. 


Connecting  meters. 


Activities 


Connect  meter. 


Select  mode  and 
function. 

Determine  and  select 
proper  ranges. 

Read  multimeter. 


Calculate  current. 


•What  kinds  of  measurement 
are  generally  provided  by 
a  voltohmmeter? 

•  To  what  extent  does  the 
integrity  of  the  connection 
effect  the  meter  reading? 

•  What  are  the  methods  for 
connecting  voltmeters, 
ohmmeters  and  ammeters? 

Check  items 
Did  the  student: 

•  Properly  connect  meter  for 
measuring  voltage,  resis¬ 
tance  and  current? 

•  Use  mode  and  function  ap¬ 
propriate  for  check  being 
performed? 

•Select  the  range  in  a  man¬ 
ner  which  protects  the 
meter? 

•  Read  pertinent  scales  and 
interpolate  accurately? 

•  Use  multiplier  factors  to 
arrive  at  correct  value  for 
reading? 

•  Apply  Ohm’s  law  to  calcu¬ 
late  current  through  a  load, 
from  measurements  of  the 
resistance  and  voltage  drop 
of  a  rheostat  in  series  with 
the  load? 


CALCULATE  VOLTAGE  DROP. 

(SEGMENT  B,  LEVEL  31 


Student  Performance  Goal 

•  Given: 

A  battery,  electrical  wire,  and  five  different  color 
coded  resistors  of  various  tolerances. 

•  Performance: 

The  student  will  hook  up  and  read  the  current  flow 
through  each  resistor,  calculate  the  voltage  drop 
across  each  resistor  and  check  his  answers  with  a 
voltmeter. 

•  Standard: 

Calculate  the  voltage  drop  correctly  for  five  resistors 
and  read  meters  without  error  within  the  accuracy  of 
the  meters  used. 
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Key 


Paints 


Feedback 


Color  codes  for 
resistors. 


Ammeter  use. 


Ohm's  law  calcula¬ 
tions  applied  ro 
resistors. 


•What  do  the  first  three  color 
bands  indicate? 

•  How  is  a  resistor  color 
coded  for  tolerance? 

•  How  is  wattage  determined? 

•  How  is  the  ammeter  con¬ 
nected  to  read  current  flow 
through  a  resistor? 

•  How  is  the  voltage  drop 
across  the  resistor  calcu¬ 
lated  if  current  and  resis¬ 
tance  is  known? 

•  What  is  the  accuracy  of  the 
calculation  dependent  upon? 

•  How  is  a  voltmeter  used  to 
check  the  voltage  drop 
across  a  resistor? 

•  To  what  extent  will  the  ohms 
per  volt  resistance  of  the 
voltmeter  effect  the  accu¬ 
racy  of  the  reading? 


Actn  itics 


Check  Items 
Did  the  student: 


Connect  an  ammeter 
in  a  circuit  and  read 
current  flow. 

Interpret  resistor 
color  code. 

Calculate  voltage  drop 
across  a  resistor. 
Connect  and  read 
voltmeter. 


•Correctly  connect  the  am¬ 
meter? 

•  Read  current  measurement 
with  correct  decimal  point 
position? 

•  Record  resistance  value 
with  correct  decimal  point 
position? 

•  Use  correct  Ohm’s  law 
formula  ? 

•  Connect  the  voltmeter  cor¬ 
rectly? 

•  Read  voltage  accurately? 


DETERMINE  CURRENT  CARRYING  CAPACITY  OF 
WIRE. 

(SEGMENT  C.  LEVEL  2) 


Student  Performance  Goal 

•  Given: 

Aircraft  wire,  a  battery,  adjustable  resistor,  elec¬ 
trical  cable  charts,  electric  test  meters,  wire  size 
gauge,  measuring  tape,  an  oven,  and  electrical 
wire  tables. 

•  Performance: 

The  student  will  calculate,  and  confirm  by  measure 
ment,  the  current  carrying  capacity  of  the  wire  in 
free  air,  for  a  one  volt  drop.  He  will  determine  the 
resistance  of  the  wire  and  the  effect  on  resistance 
and  voltage  drop  of  an  increase  in  wire  temperature 
by  heating  in  the  oven. 


•  Standard: 

He  will  read  meters  without  error  and  calculate 
current  within  20%  of  meter  readings. 


Key  Paints 


Feedback 


Factors  in  selection 
of  aircraft  cable. 


Temperature  effects. 


•  How  is  the  correct  wire 
gauge  determined  for  a 
known  electrical  load? 

•  What  is  the  effect  of  length 
on  the  current  carrying  capa¬ 
city  of  the  wire? 

•Compare  copper,  aluminum 
and  steel  wire  for  aircraft 
electrical  use. 

•  What  are  the  advantages  of 
stranded  wire  for  aircraft 
use? 

•  What  effect  does  insulation 
have  on  wire  voltage  and 
current  ratings  ? 

•What  effect  does  a  tempera¬ 
ture  increase  have  on  cur¬ 
rent  capacity  of  the  wire? 

•  Does  a  temperature  increase 
cause  a  rise  or  a  drop  in 
voltage  available  at  load? 

•  What  factors  cause  an  in¬ 
crease  in  temperature  in 
aircraft  wiring? 


Activities 


Chi  ck  Items 
Did  the  student: 


Determine  wire  size 
and  length. 

Use  electrical  cable 
charts. 

Measure  resistance  of 
entire  length  of  wire. 

Measure  voltage  drop. 


Measure  current. 


Measure  voltage  drop 
as  temperature  of  wire 
is  raised. 

Measure  resistance  of 
wire  at  raised  tempera¬ 
ture  . 


•  Remove  insulation  to  check 
size  of  wire? 

•  From  current  and  voltage 
drop,  find  diameter  or  gauge 
from  cable  charts? 

•  Determine  current  capacity 
for  one  volt  drop,  by  ohm- 
meter,  voltmeter  and  ammeter 

•  Adjust  load  resistance  to 
obtain  one  volt  drop  across 
wire  length? 

•  Keep  load  resistance  con¬ 
stant? 

•  Assure  that  current  does 
nut  exceed  value  shown  in 
table? 

•  Use  oven  to  increase  tempera 
tuie  of  full  length  of  wire5 

•  Use  same  method  as  before? 
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CALCULATE  ELECTRICAL  POWER. 

(SEGMENT  D.  LEVEL  3) 

Student  Performance  Cioal 

•  Given: 

Ten  problems  concerning  DC  electrical  power  when 
voltage  and  current  or  resistance  values  are  given. 

•  Performance: 

The  student  will  calculate  the  power  requirements 
of  aircraft  electrical  components  or  devices  when 
values  of  voltage  and  current  or  resistance  are 
known.  He  will  state  correct  units  of  measurement. 

•  Standard: 

Correctly  answer  at  least  seven  problems. 

KV\  I'ninis  Feedback 


Electrical  power. 


Ohm’s  law  power 
formulas. 


Power  sources. 


Power  measurement. 


•  What  is  the  unit  of  measure¬ 
ment  for  electrical  power? 

•  How  much  electrical  power 
is  equivalent  to  one  horse¬ 
power  ? 

•  How  is  the  power  calculated 
when  voltage  and  current 
are  known? 

•  How  is  the  power  calculated 
when  voltage  and  resistance 
are  known? 

•  How  is  the  {>ower  calculated 
when  current  and  resistance 
are  known? 

•  What  are  the  usual  sources 
of  aircraft  electrical  power? 

•What  factors  limit  the  amount 
of  power  available? 

•  What  percent  of  available 
power  can  be  used? 

•  What  two  meters  are  usually 
used  to  obtain  the  measure¬ 
ments  needed  to  calculate 
the  power  used  by  an  air¬ 
craft  component? 

•Why  is  resistance  seldom 
used  as  a  measuring  factor 
for  calculating  power  re¬ 
quirements? 

•  Give  some  examples  in  which 
power  values  are  needed  in 

a  ircraft . 


(.bi  t  k  Item. s 
Did  the  student: 


Solve  ten  problems  •Use  ohms  law  correctlv 

by  calculating  the  for  solution  of  each  prob- 

power  required  for  lem? 

named  components,  •Recheck  his  answers  bv 
having  values  of  volt-  using  Ohm's  law  ? 
age  and  current  of  re¬ 
sistance  given. 

Specify  the  unit  of  »Use  correct  unit  of  mea- 

measurement  with  surement  to  keep  his  an- 

each  answer.  swer  easy  to  work  with? 

MEASURE  CURRENT  FLOW  IN  A  PARALLEL 
ELECTRICAL  CIRCUIT. 

(SEGMENT  E.  LEVEL  3) 

Student  Performance  Goal 

•  Given: 

A  DC  electrical  mock-up  with  parallel  circuits  to 
an  aircraft  motor,  three  lamps  in  parallel,  and  a 
solenoid  relay. 

•  Performance: 

The  student  will  measure  the  current  flow  to  each 
component  in  the  mock-up  and  the  total  current  flow 
with  all  components  operating. 

•  Standard: 

All  meter  readings  without  error  and  total  of  all  in¬ 
dividual  readings  within  10  percent  of  total  current 
reading. 

Key  Faints  Feedback 

Parallel  circuits.  *How  is  current  divided  be¬ 

tween  circuits  in  parallel? 

•What  happens  to  the  total 
current  and  to  the  current 
through  each  light,  when  a 
second  light  is  connected 
in  parallel  with  the  first? 

•  Which  components  cause  a 
current  surge  when  first 
turned  on? 

Wire  size  requirements.  »Compare  the  required  size 
of  the  wire  in  each  parallel 
branch  circuit  to  the  wire 
supplying  power  to  the  total 
circuit. 

•Will  an  increase  to  larger 
than  required  size  wire 
cause  more  current  flow  in 
the  connected  component? 


At  l  i  (ties 


:\ctn  lilt  s 


l.h t’ck  Itcn.s 
Did  the  student: 

Connect  an  ammeter  •Properly  connect  the  am* 
for  measuring  current  meter  in  series  with  each 
in  parallel  circuits  and  circuit  to  be  measured? 
the  total  circuit.  •Show  that  total  current  from 

power  source  equals  the 
sum  of  the  currents  in  the 
parallel  circuits? 

Change  load  in  one  •Show  that  a  change  in  load 
parallel  circuit.  in  one  circuit  does  not 

effect  current  flow  in  the 
other  circuits? 

•  Demonstrate  that  use  of 
larger  than  required  size 
wire  does  nut  increase  the 
current  flow  to  a  component? 

DEMONSTRATE  CHARACTERISTICS  OF  MAGNETISM. 

(SEGMENT  F,  LEVEL  3) 

Student  Performance  Goal 

•  Given: 

Permanent  magnets,  iron  rod,  wire,  iron  filings, 
paper,  battery,  compass,  galvanometer,  fish  scale 
and  written  information. 

•  Performance: 

The  student  will  perform  demonstrations  showing 
lines  of  force  around  permanent  and  electro-mag¬ 
nets,  around  wires  with  current  flowing  in  them  and 
around  wires  in  which  current  is  induced  by  electro¬ 
magnetic  induction.  He  will  demonstrate  effects 
of  magnetic  lines  of  force  on  a  compass,  the  electro¬ 
magnetic  force  of  attraction,  and  induction  of  cur¬ 
rent  as  indicated  by  a  galvanometer. 

•  Standard: 

The  student  will  perform  at  least  ten  demonstra¬ 
tions  assigned  by  the  instructor  without  error. 

Key  Points  Feedback 

Theory  of  magnetism.  ^Describe  properties  of  a 
permanent  magnet. 

•  What  happens  in  a  material 
when  it  becomes  magne- 

t  iz  ed  ? 

•  What  is  residual  magnetism? 

•  Name  some  materials  that 
cannot  be  magnetized  and 
why? 

Magnetic  fields.  •What  are  characteristics  of 

a  magnetic  field? 

•  How  can  lines  of  force  in  a 
magnetic  field  be  shown? 


•  In  what  kind  of  pattern  do 
iron  filings  arrange  them¬ 
selves  in  a  magnetic  field? 

Laws  of  magnetic  •Describe  the  effects  of  mag- 

charge.  netic  attraction  and  repul- 

s  ion. 

•  How  is  a  charge  given  to  a 
magnetic  material? 

•  What  term  is  used  to  describe 
the  ease  with  which  a  sub¬ 
stance  will  carry  lines  of 
magnetic  force? 

Electro-magnetism.  •How  is  an  electro-magnetic 

fie  Id  created  ? 

•  What  is  its  length  of  dura¬ 
tion  ? 

•  W'h at  factors  effect  the 
strength  of  an  electro-mag¬ 
netic  field? 

•  What  is  residual  magnetism? 

•  How  can  it  be  removed? 

Electromagnets.  *What  makes  up  a  practical 

electro-magnet? 

•  What  factors  determine  the 
strength  of  an  electromag¬ 
net  ? 

•  What  is  the  relationship  be¬ 
tween  the  magnetic  force  of 
a  magnet  and  distance  it  is 
exerted? 

Solenoids.  •  What  is  the  general  defini¬ 

tion  of  a  solenoid? 

•Name  some  uses  of  solenoids 
in  aircraft. 

Relays.  *What  is  a  generally  accepted 

definition  of  a  relay? 

•  If  the  contacts  are  attached 
to  the  core  and  move  with 
it,  what  is  the  common  name 
for  such  a  relay? 

•Name  several  uses  of  relays 
in  aircraft. 

Induction  of  current  ^Describe  the  effects  on  a 
in  a  conductor  by  a  conductor  when  it  is  within 

moving  magnetic  field.  a  moving  magnetic  field. 

•  Compare  the  current  induced 
in  a  wire  loop  from  a  moving 
magnetic  field  in  air  and  in 
an  iron  core. 

•  What  is  the  relationship  be¬ 
tween  the  amount  of  current 
induced  and  the  amount  of 
movement  of  the  magnetic 
field  ? 

Activities  Chick  Itt  >r.s 

Did  the  student : 

<  i  untinui  it  ) 
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Perform  demonstra-  »Sprinkle  iron  filings  on 

tions  using  iron  filings  paper  in  a  random  fashion? 
on  paper  to  show  mag¬ 
netic  lines  of  force: 

a.  Around  poles  of  a  «Tap  paper  to  assist  the 

magnet.  filings  in  lining  up? 

b.  Between  unlike  and  »Relate  each  demonstration 
like  poles  of  mag-  to  the  principle  involved? 
nets. 

c.  Between  poles  of  a  »Use  a  variety  of  types  of 

magnet  with  magnetic  magnets  to  show  variations 
and  non-magnetic  in  field  forms? 

substances  within 

the  field. 

d.  Around  wires  with 
and  without  current 
flow. 

e.  Around  a  wire  which  ^Provide  several  types  of 
is  within  a  moving  moving  magnetic  fields? 
magnetic  field. 

Construct  2  coils  of  ^Connect  the  battery  and 
wire  around  a  common  galvanometer  in  series  with 
center  and  use  a  battery  the  coils  correctly? 
to  provide  a  current  »Note  that  induced  current 
impulse  in  one  coil  is  of  opposite  polarity  to 

while  measuring  induced  battery  current? 
opposite  impulse  in  the  .Reverse  polarity  of  the  bat- 
second  coil  with  a  tery  and  obtain  a  corres- 

galvanometer:  ponding  reversal  of  induced 

a.  With  ait  as  a  core.  current  by  the  galvanometer? 

b.  With  a  non-magnetic 
metal  as  a  core. 

c.  With  iron  as  a  core. 

Demonstrate  induced  .Connect  battery  momen- 

current  action  with  a  tarily  to  primary  of  trans¬ 
transformer,  such  as  former  to  obtain  an  induced 

used  in  aircraft.  momentary  current  from  the 

secondary  as  measured  by 
the  galvanometer? 

With  a  compass,  demon-  .Place  compass  adjacent  to 
strate  polarity  effects  wire  to  obtain  polarity  ef- 
when  current  flow  is  re-  fects? 

versed  in  a  wire  and  »Place  compass  within  the 
polarity  of  an  iron  core  field  of  each  end  of  the 
within  a  coil  of  wire  core  to  show  reversed 

when  current  flow  in  polarity? 

the  wire  is  reversed. 

Demonstrate  the  mag-  .Construct  a  chart  showing 
netic  force  of  an  electro-  break  away  force  plotted 
magnet  using  a  spring  against  applied  voltage 
scale  to  measure  the  and  current  flow? 
force  of  attraction  on  .Chart  the  force  required  to 
an  iron  bat  at  various  hold  the  bar  at  various  dis- 
voltages,  currents,  and  ranee  from  the  pole  piece? 
distances  from  the  mag¬ 
net  pole  piece. 

Demonstrate  the  opera-  .Show  the  effect  of  varying 
tion  of  an  aircraft  the  distance  and  spring  load 

re]ay.  on  the  moving  element  of  the 

relay? 


•  Show  the  effect  of  back 
spring  adjustment  on  the 
moving  element? 

•  Show  relation  of  spacing 
betw'een  moving  element 
and  pole  piece  to  contact 
pressure  and  seating? 

Demonstrate  the  opera-  »Check  force  required  to  re- 
tion  of  a  solenoid.  move  solenoid  pole  piece 

when  coil  is  energized? 

ELECTROMAGNETIC  INDUCTION. 

(SEGMENT  G.  LEVEL  lj 

Student  Performance  Goal 

•  Given: 

Twenty  questions  concerning  electromagnetism. 

•  Performance: 

The  student  will  answer  questions  covering  the 
principles  of  electromagnetic  induction,  generator 
action,  transformer  action,  self  induction,  induc¬ 
tance  coils  and  magnetos. 

•  Standard: 

Correctly  answer  at  least  fourteen  questions. 

Key  Points  Feedback 

Definition  of  electro-  «Define  electrical  induction, 
magnetic  induction.  »Relate  this  to  electromag¬ 
netic  induction. 

•  By  what  two  means  may  the 
electromagnetic  induction 
be  caused? 

•  How  may  the  magnetic  field 
be  moved? 

Effect  of  current  »What  happens  when  inducing 

polarity  on  the  electro-  current  is  reversed  in  pola- 
magnetic  field.  rity? 

•  What  effects  does  insertion 
of  an  iron  core  have  in  an 
electromagnet? 

Generator  action.  .Show  generator  action  by 

means  of  a  drawing  which 
portrays  direction  of  flux, 
conductor  movement  and  cur¬ 
rent  flow. 

•  Explain  the  use  of  the  right- 
hand  rule  to  determine  the 
direction  of  induced  voltage 
from  generator  action. 

Transformer  action.  »How  is  movement  produced 

in  the  magnetic  field  of  a 
transformer? 

•  What  kind  of  current  is  usual¬ 
ly  associated  with  transformer 
action? 
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Self  induction. 


Effect  of  a  permanent 
magnet  on  an  electro¬ 
magnetic  field. 

Magnetos. 


Basic  electro-magnetic 
induction  principles 
of  motors  and 
generators. 


•  Explain  what  is  meant  bv 
primary  and  secondary 
windings. 

•  Explain  Lenz's  law  of 
voltage  induced  in  the 
secondary. 

•  What  is  mutual  inductance? 

•  What  is  the  relationship  of 
primary  and  secondary  turns 
to  current  and  voltage  in¬ 
duced  ? 

•  What  is  self  induction? 

•  What  is  the  name  given  > 
the  force  produced  by  self- 
induction  ? 

•  How  is  self  induction  uti¬ 
lized  in  an  induction  coil 
to  produce  high  voltage  as 
for  a  spark  plug  ? 

•  What  happens  when  a  per¬ 
manent  magnet  is  inserted 
into  an  electro-magnetic 
field  ? 

•  What  type  of  magnet  is 
used  in  an  aircraft  magneto? 

•  How  is  self  inductance 
utilized  in  a  magneto? 

•  What  kind  of  output  would 
a  magneto  develop  if  the 
breaker  points  failed  to 
open? 

•  Describe  the  effects  of 
rotating  a  coil  in  a  fixed 
magnetic  field. 

•  What  happens  to  a  rotating 
coil  when  it  passes  through 
fields  of  alternately  oppo¬ 
site  polarity? 

•  What  happens  when  a  per¬ 
manent  magnet  is  rotated 
within  a  coil? 


11.  MEASURE  VOLTAGE,  CURRENT,  RESISTANCE, 
CONTINUITY,  AND  LEAKAGE.  (EIT  =  7  hrs., 

T  v  4  hrs.,  L/S  =  3  hrs.)  7  segments 
(UNIT  LEVEL  3) 


MEANING  OF  ELECTRICAL  QUANTITY  PREFIXES. 

(SEGMENT  A,  LEVEL  1) 


•  Performance: 

The  student  will  write  the  meaning  and  numerical 
value  for  each  of  the  following  terms:  kilovolt, 
kilowatt,  kilohertz,  milliampere,  millivolt,  micro¬ 
ampere,  microvolt,  microfarad,  megohm,  megahertz, 
megawatt  and  kilovoltampere  (KVA). 

•  Standard: 

Write  correct  meaning  and  numerical  value  for  at 
least  ten  of  the  terms  given. 


Key  Points 


/■  t  i  tlhiii  k 


Define  these  prefixes: 
micro,  meg,  mega,  kilo 
and  milli. 


•  Which  prefixes  mean  the 
quantity  is  less  than  the 
unit  of  measurement? 

•  Which  prefixes  indicate 
more  than  unity? 

•  What  are  the  numerical 
values  of  these  prefixes? 

•  List  the  decimal  point  loca¬ 
tion  for  each  prefix. 

•  Work  sample  problems  in¬ 
volving  conversion  to  rela¬ 
tive  equivalent  values. 

•  Name  examples  of  uses  of 
these  prefixes  in  electrical 
and  radio  frequency  ter¬ 
minology. 


USE  DC  ELECTRICAL  INSTRUMENTS. 

(SEGMENT  B,  LEVEL  3) 


Student  Performance  Goal 

•  Given: 

Appropriate  text  material  covering  basic  principles 
of  a  galvanometer  and  DC  electrical  instruments. 

•  Performance: 

The  student  will  draw  a  diagram  of  a  basic  DC  meter 
movement  of  the  d'Arsonva]  type,  labeling  the  mag¬ 
net,  springs,  moving  coil,  pointer,  and  scale,  and  in¬ 
dicate  polarity  of  the  magnet.  He  will  draw  four  simple 
circuits  showing  how  a  galvanometer  indicates  inten¬ 
sity  and  polarity  of  an  electric  current,  how  an  am¬ 
meter  is  used  to  measure  amount  of  current  flow  and 
how  a  voltmeter  is  used  to  measure  voltage  across  a 
batreTy  and  across  an  electrical  load. 


Student  Performance  Goal 
•  Given: 

A  list  of  twelve  electrical  quantitative  terms  using 
the  prefixes  kilo,  milli,  micro,  meg  or  mega. 


•  Standard: 

At  least  five  items  will  be  correctly  labeled  and 
three  of  the  four  circuits  will  be  correctly  drawn  in 
accordance  with  the  given  text  material. 


k. 
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L  s  of  magnetism. 


Basic  galvanometer. 


d’Arsonval  meter 


Galvanometer  uses. 


Ammeters. 


Shunts, 
a.  Purpose. 


b.  Infernal  shunts. 


c.  External  shunts. 


Miiliammeters  and 
mil  roammeters. 


I  i  ‘otihtick 


•  Review  the  laws  of  magnetic 
attraction. 

•  What  is  the  reaction  of  an 
electro  m. tenet  in  a  perman¬ 
ent  magnet  field? 

•  Draw  a  diagram  showing  rhe 
basic  principle  of  a  gaivano- 


<*How  can  the  galvanometer 
be  made  into  a  practical  mea¬ 
suring  instrument  for  DC? 

•  Draw'  a  simple  diagram  of  a 
d’Arsonval  movement. 

•  Explain  the  operation  of  a 
d’Arsonval  movement  as 
used  in  a  galvanometer. 

•  For  whar  type  of  current 
measurement  is  the  galvano¬ 
meter  most  suitable? 

•  How  does  the  galvanometer 
show  direction  of  current 
flow? 

•  How'  does  it  indicate  inten¬ 
sity  of  current  flow? 

•  What  does  an  ammeter  mea¬ 
sure? 

•  How  is  it  connected  into  an 
electrical  circuit? 

•  What  device  can  be  used  to 
permit  measurement  of  cur¬ 
rent  flow  greater  than  the 
meter  movement  is  designed 
to  handle? 

•  Whv  is  a  low  current  meter 
movement  preferable  to  one 
built  to  carry  greater  current? 

•Why  do  most  ammeters  con¬ 
tain  an  internal  shunt? 

•  Whar  are  some  limiting  fac¬ 
tors  for  internal  shunts? 

•  Draw  a  diagram  showing  how 
an  external  shunt  is  con¬ 
nected  to  permit  measurement 
of  large  current  flow. 

•  Whjr  relative  proportion  of 
the  current  flow  goes  through 
the  meter? 

•Compare  the  current  mea¬ 
suring  capacity  of  a  milliam- 
meter  and  a  microammeter 
w'ith  an  ammerer. 

•  Whv  is  n  general  practice  to 
design  DC  instruments  to 
use  milliammeters  or  micro- 
ammeters  for  their  basic 
movement? 


Voltmeters. 


Connection  of  a 
voltmeter. 


A  divides 


Draw  a  diagram  show¬ 
ing  use  of  a  galvano¬ 
meter  in  a  circuit. 


Draw  a  diagram  of  a 
basic  d’Arsonval 
meter  movement. 


Draw  a  diagram  show¬ 
ing  an  ammeter  con¬ 
nected  in  an  electrical 


Draw'  a  diagram  show¬ 
ing  a  milliammeter  con¬ 
nected  with  an  external 
shunt  in  a  circuit  to 
measure  current  as  an 
ammeter. 

Draw  a  diagram  to  show 
how  a  milliammeter 
may  be  used  as  a  volt¬ 
meter  in  a  circuit. 


•  Show  by  a  diagram  how  a 
milliammeter  may  be  used 
to  measure  voltage. 

•What  changes  are  neces¬ 
sary  to  convert  a  milliam¬ 
meter  into  a  voltmeter? 

•  How  can  the  voltage  range 
of  a  voltmeter  be  increased? 

•  How  is  the  voltmeter  con¬ 
nected  to  measure  the 
voltage  at  the  pow'er  source? 

•  How  is  the  voltmeter  con¬ 
nected  to  read  the  voltage 
drop  across  an  electrical 
load? 

(  beck  lt<  *'is 
Did  the  student: 

•  Show  the  polarity  of 
power  source? 

•  Show'  the  correct  pointer 
position? 

•  Show  the  correct  direction 
of  pointer  deflection? 

•  Label  major  components? 

•  Show  the  polarity  of  the 
magnet? 

•  Show  polarity  for  external 
connections  ? 

•  Show  polarity  of  power 
source  and  meter? 

•  Show  direction  of  current 
flow  through  the  source 
and  load? 

•  Show  the  correct  connec¬ 
tions  for  the  shunt  and 
the  meter? 

•  Show  polarities  of  source, 
load  shunt,  and  meter? 

•  Show  polarities  of  source, 
load  and  meter? 

•  Show  a  series  resistor 
connected  between  the 
meter  and  the  voltage 
reading  point? 


CONNECT  VOLTMETERS  AND  AMMETERS. 

(SEGMENT  C,  LEVEL  31 

Student  Performance  Goal 
•  Given: 

A  mock-up  of  a  DC  power  source  connected  through 
appropriate  switches  to  three  aircraft  electrical 
units,  a  voltmeter,  an  ammeter,  an  ammeter  shunt, 
and  test  leads. 


•  Performance: 

The  student  will  connect  a  voltmeter  into  the 
circuit  of  the  mock-up  to  read  the  voltage  at  the 
source  and  at  each  unit.  He  will  connect  an  am¬ 
meter  into  the  circuit  with  a  shunt  to  read  the 
total  current  flow  and  the  current  flow  through 
each  separate  unit. 


Standard: 

All  connections  correctly  made  and  all  readings 
without  error  within  the  accuracy  of  the  instruments. 


Ke\  Point. n 


Mi  11  iam  me  ter,  the 
basic  meter  in  air¬ 
craft  use. 


(  sc  as  ammeter  with 
a  shunt  resistor. 


Meter  ranges. 


Merer  [  ret  aiitmn 


(  enter-ze: 


/*  ccdinu  k 


•  Why  is  a  mil  Hammer  er 
genera  11  v  used  as  the 


basis  for  both  voltmeter 
and  ammeter  in  aircraft 
usage? 

•  How  does  this  make  it 
possible  to  use  one  meter 
to  read  both  voltage  and 
current? 

•  Where  is  the  series  re¬ 
sistor  usually  located? 

•  How  are  voltmeters  con¬ 
nected  in  a  circuit? 

•  How  can  a  single  voltmeter 
be  used  to  read  more  than 
one  voltage  source? 

•  Why  is  the  shunt  resistor 
usually  located  remote 
from  the  meter? 

•  How  is  an  ammeter  con¬ 
nected  to  the  shunt? 

•  How  can  the  meter  be  pro¬ 
tected  from  excess  current 
from  a  faulty  shunt? 

•  What  is  meant  by  full  scale 
deflection  ? 

•  What  criterion  controls  the 
merer  range  selected  for  a 


certain  purpose: 


•  What  determines  the  maxi¬ 
mum  .safe  current  for  a 
voltmeter? 

•  What  causes  a  below  zero 
pointer  deflection? 

•  Wh.it  precautions  must  be 
observed  in  connecting 
anv  IV  meter? 

•  What  is  the  purpose  of  a 


center-zero  meter  f 


•  Win  are  center-zero  meters 
seldom  used  in  aircraft? 


\  i  t :  t  if:  i  . 


(  ,  i  in 

1  )id  the  student: 


Install  a  v»»ifmctcr 
in  an  electrical  circuit. 


Install  an  ammeter 
with  external  shunt 
resistor  in  an  electri¬ 
cal  circuit. 


Read  ami  record  voltage 
and  current. 


*(  mincct  the  meter  prop*  rly? 

•  Make  connections  at  proper 
[■o;nts  withe.n  breaking  c  ir- 
t  lilt  s  v 

•  Make  connections  so  that 
all  cartel:'  to  be  measured 
flows  thmugn  the  shunt  '' 

•  Connect  the  ammeter  ' ■  ■ 
shunt  in  proper  poL.rrr  r 

•  Read  to  nearest  sc  .*!e  mark 
by  interpolating  : 

•  1  se  proper  unit  ot  mca1  -ire- 
men  t  ? 


CSP  \  VOI/rOHMMPThR 


SEGMENT  G  I  t  'll  L  .J) 


Student  Per  formant  e  Cioal 


•  Given: 

A  voltohmmerer  (Simpson  261)  or  equivalent),  v.unn 
DC  and  AC  voltage  sources,  a  selection  -«f  ryph  ,,J 
aircraft  electrical  units. 


•  Performance: 

The  student  will  perform  1  tests  using  a  volt  ohm- 
meter.  He  will  select  suitable  meter  functions  and 
ranges  to  measure  five  different  IV  or  AC  •.okae.es, 
to  test  continuity  and  measure  resistance  or  me 
aircraft  electrical  units  and  measure  the  current  re¬ 
quired  to  operate  five  DC  aircraft  units. 


•  Standard: 

Out  of  each  group  of  five  tests,  the  student  v.  j 
perform  four  without  error. 


Key  Points 


/•V»  .ibti 


Voltage  measurement. 


V'oltohnimeters 

(VOM). 


Voltage  mode,  and 
IX  or  A(  funct ion. 


•  How  is  a  voltmetei  connected 
to  read  voltage  in  am  \  arti¬ 
cular  point  of  a  c  ire  ;m  > 

•  What  are  the  c  He,  •  -  *.j, 
voltage  readings  ,-l  open 
and  short  circ  u:*  - 

•  Wh  v  is  a  nn:  If :  me  t  e: .  sue  h 
as  a  voltohnimeret .  [•lelened 
to  separate  meter  for  air- 

t  raft  ehei  k  in  y 

•  What  is  meant  h\  imsle  .m *■ 
f  ujh  :  ion  se  lec  t  ion  ' 

•  Why  is  ir  inq  ortant  to  ,r  lft 

with  the  h  :  r  ’ .  <  *  Imhc 

range  it  voltage  is  ••  kn  -'A’C 


*  v- V"  '  —  ‘Wwu1. 


Ohmmeter  mode, 
Ohms  function  and 
ranges. 


Current  mode  and 
ranges. 


High  current 
measurement. 


•  What  is  the  lowest  range 
that  will  read  the  voltage, 
the  best  for  final  reading? 

•  Why  is  it  necessary  to  know 
the  kind  of  current  and  set 
the  meter  for  it? 

•  W'ith  the  meter  set  for  DC, 
what  kind  of  reading  will 
AC  give? 

•  With  the  meter  set  for  AC, 
how  accurately  will  it  read 
DC  voltage? 

•  Why  will  a  voltohmmeter 
serve  well  to  test  con¬ 
tinuity? 

•  What  uses  will  the  aircraft 
mechanic  have  for  the  ohm- 
meter  functions? 

•  Which  range  will  most  com¬ 
monly  be  used? 

•  Why  is  a  battery  used  in  the 
meter  for  this  mode  of  opera¬ 
tion? 

•  Why  are  several  ohms  ranges 
provided? 

•  How  is  the  current  mode 
selected? 

•  Which  range  is  for  highest 
current? 

•  Why  are  most  VOM’s  limited 
to  DC  for  current  measure¬ 
ment? 

•  How  is  a  test  ammeter  in¬ 
stalled  in  a  given  circuit  to 
measure  current? 

•  How  does  it  differ  from  an 
aircraft  ammeter  installa¬ 
tion? 

•  Why  should  the  selector 
first  be  set  for  the  highest 
current  range  when  measur¬ 
ing  an  unknown  current  flow? 

•  Why  are  most  voltohmmeters 
fused  or  protected  by  diodes? 

•  Why  is  the  highest  current 
range  (10  to  15  amperes) 
usually  connected  through 
separate  test  jacks? 


A  ct  nines 


Check  Items 
Did  the  student: 


Connect  test  leads 
for  reading  voltage. 


Read  and  record 
voltage  values. 

Use  voltohmmeter  in 
the  ohmmeter  mode. 
Adjust  for  zero  ohms. 


Use  ohmmeter  for 
continuity  testing. 


Use  voltohmmeter  in 
the  current  mode. 
Select  current  func¬ 
tions  and  ranges. 

Connect  test  leads 
for  measuring  current 


Read  and  record  cur¬ 
rent  values  properly. 


•  Observe  polarity  at  both 
ends  of  test  leads? 

•  Make  final  reading  on  range 
nearest  to  full  scale  de¬ 
flection? 

•  Read  correct  scale  and 
voltage  value? 

•  Read  ohms  on  the  proper 
scale  ? 

•  Zero  the  pointer,  while 
shorting  the  test  leads, 
whenever  an  ohms  range  is 
selected? 

•  Use  proper  multiplier  fac¬ 
tor  when  reading  resistance? 

•  Use  XI  ohms  range? 

•  Recheck  zero  ohms  adjust¬ 
ment? 

•  Make  sure  of  the  integrity 
of  all  connections  while 
checking  for  continuity? 

•  Set  selector  for  DC? 

•  Select  highest  current 
function  for  expected  maxi¬ 
mum  current? 

•  Maintain  adequate  contact 
area  at  all  connections? 

•  Observe  correct  polarity? 

•  Use  separate  high  current 
jacks  if  necessary? 

•  Start  with  higher  range,  and 
read  value  on  range  nearest 
to  full  scale  deflection? 

•  Select  correst  scale  and  in¬ 
terpolate  for  accuracy? 

•  Use  proper  unit  of  measure¬ 
ment? 


USE  OHMMETER  AND/OR  TEST  LIGHT  TO  CHECK 
FOR  OPEN  OR  SHORT  CIRCUITS. 

(SEGMENT  E,  LEVEL  3) 


Student  Performance  Goal 
•  Given: 

A  mock-up  of  typical  aircraft  electrical  circuits  in 
which  the  instructor  has  created  open  circuit  faults 
at  five  places  and  short  circuit  faults  at  five 
places,  a  test  light  with  battery  and  a  voltohmmeter. 


Use  voltohmmeter  in 
the  voltage  mode. 
Select  DC  or  AC 
voltage  ranges. 


•  Adhere  to  proper  precau¬ 
tions  for  meter  use? 

•  Assure  that  meter  is  set 
correctly  for  DC  or  AC? 

•  Start  with  range  for  higher 
than  the  expected  voltage? 


•  Performance: 

The  student  will  use  a  test  light  and  a  voltohm¬ 
meter  to  locate  open  and  short  circuit  faults  and 
to  test  continuity  in  typical  aircraft  electrical 
circuits. 
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•  Standard: 

Correctly  locate  .it  least  two  open  faults  and  two 
short  faults  with  the  test  light.  three  open  faults 
and  three  short  faults  with  the  ohmmeter  and  de¬ 
termine  continuity  of  three  circuits  with  the  test 
light  and  five  with  the  ohmmeter. 


K<  \  P  units 


Vvctlhack 


Review  open  wire  and 
single  wire  concepts. 

Open  and  short  circuits. 


Voltohmmcter  for  con¬ 
tinuity  testing. 


Review  design  and 
operation  of  an  ohm¬ 
meter. 


Testing  for  shorts. 


Using  a  test  light. 


Testing  lor  open 
circuit  s. 

(  ontinuiry  testing 
with  a  voltmeter  or 
arum  eter. 


•  Why  do  most  aircraft  use  a 
single  wire  circuit  with  the 
aircraft  body  as  a  return? 

•  Is  an  "open*  circuit  alwavs 
totally  open? 

•  Marne  some  malfunctions  of 
components  w’hich  often  give 
an  open  circuit  indication. 

•  Differentiate  between 
"shorts"  to  ground  and 
"shorts"  between  wires  or 
connections. 

•  Why  should  power  usuallv 
be  turned  off  when  checking 
for  a  '‘short'*? 

•  Which  functions  can  be  used 
for  continuity  testing? 

•  Which  function  is  preferable 
for  aircraft  continuity  test¬ 
ing? 

•  Why  is  it  necessary  to  have 
a  zero  setting  control  on 
an  ohmmeter? 

•  What  precautions  must  be 
observed  when  connecting 
the  ohmmeter  into  a  circuit? 

•  Which  range  of  the  ohm¬ 
meter  should  be  used  for 
continuity  testing? 

•  Why  is  continuity  testing  a 
good  method  of  locating 
shorts  ? 

•  Of  what  does  a  test  light 
consist? 

•  II  the  light  comes  on,  does 
it  always  indicate  a  de¬ 
fective  circuit? 

•  How  is  an  open  circuit 
located  with  an  ohmmeter? 

•  How  is  an  open  circuit  lo¬ 
cated  with  a  test  light? 

•  How  can  voltmeters  or 
ammeters  be  used  to  check 
continuity  ? 

•  How  reliable  is  a  voltmeter 
continuity  check  for  ground 
straps  or  battery  cables? 

•  Whv  is  an  ammeter  seldom 
used  for  continuity  check¬ 
ing? 


.\i’tn  it  n  s 


(  hi  £  A  lfi  /r  N 

Did  the  student: 


Use  voltohmmeter 
for  locating  open  and 
short  circuit  faults. 


Use  proper  ohmmeter 
ranges  for  locating 
open  and  short  circuits. 
Use  test  light  for 
locating  open  and 
short  circuits. 


Use  voltohmmeter  as  an 
ohmmeter  for  continuity 
checking. 

Select  function  and 
range. 

Connect  test  leads  for 
continuity  check. 

Read  meter  scale  for 
indicat  ions  ot  >  -pen 
and  short  circuits. 

Use  test  light  for 
continuity  checking. 


•  f  amiliarize  himself  with 
the  circuits  before  testing 
for  faults? 

•  Make  sure  power  was  off 
before  testing? 

•  Use  the  ohmmeter  function 
at  \I  for  locating  shorts? 

•  Use  higher  resistance  ranges 
to  determine  whether  open 
faults  are  partial  or  total? 

•  Check  operation  of  test 
light  before  starting  tests? 

•  Make  sure  good  metal  to 
metal  contact  was  made  for 
each  test? 

•  Adhere  to  precautions  for 
safe  meter  use? 

•  Have  the  selector  at  R  — \1? 

•  Make  adequate  contact  at 
check  points? 

•  Set  zero  ohms  before  making 
check? 

•  Read  correct  scale  on  merer? 

•  Select  correct  test  points? 

•  Check  operation  before 
using  each  time? 


DHTKCT  UiJ-XTRK.AL  LUAKAGK. 

'SEGMENT  F,  LEVEL  2' 


Student  Performance  Goal 

•  Given-' 

Aircraft  cable  harness,  electrical  connectors,  and 
terminal  strips  which  include  ten  leakage  faults 
due  to  poor  insulation,  corrosion  or  moisture  per¬ 
meation,  and  a  voltohmmeter  or  electrical  leakage 
tester. 

•  Performance: 

The  student  will  perform  tests  to  detect  electrical 
leakage  in  typical  aircraft  electrical  cable  harness, 
connectors  and  terminal  strips,  lie  will  use  a  volr- 
ohmmeter  or  leakage  tester  to  identic  the  tvpe  of 
fault  causing  the  leakage  and  to  determine  where 
it  is  located. 

•  Standard: 

(Correctly  locate  and  identify  seven  leakage  faults. 
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Kcx  Points 


l’ cciilun  i 


Review'  ohmmeter  •  What  preparation  is  neces- 

operation  and  uses.  sary  before  using  a  volt¬ 

ohmmeter  as  an  ohmmeter? 

•What  electrical  measure¬ 
ment  is  used  to  detect 
leakage? 

Measurement  of  leakage.  ♦Which  resistance  range  on 
an  ohmmeter  is  best  for 
measuring  leakage? 

•  At  a  high  ohms  range,  what 
will  be  the  effect  of  touch¬ 
ing  both  connecting  clips 
with  the  fingers?  Why? 

Leakage  testers.  •What  are  some  advantages 

of  a  specialized  leakage 
tester  compared  to  use  of 
an  ohmmeter? 

•  What  precautions  need  to 
be  taken  when  using  a 
leakage  tester  that  has 
high  voltage  available? 


Electrical  leakage 
causes. 


Results  of  leakage. 


•What  resistance  should 
good  insulation  have? 

•  How  much  leakage  resis¬ 
tance  may  be  expected  if 
water  gets  into  a  multi¬ 
contact  electrical  connector? 

•  Name  some  ways  corrosion 
can  be  the  cause  of  leakage. 

•  How  may  leakage  effect  the 
operation  of  aircraft  elec¬ 
trical  components? 


.  1(7/;  /ties 


Check  Items 
Did  the  student: 


Use  a  voltohmmeter 
or  leakage  tester  to 
measure  electrica  1 
leakage  in  cables, 
connectors  and  ter¬ 
minal  strips.  Locate 
and  identify  leakage 
faults  as  to  cause  or 
r  ype . 


•  Select  proper  function  and 
range? 

•  Follow  a  logical  procedure 
in  making  his  tests? 

•  Check  resistance  or  leak¬ 
age  rate  correctly? 

•  Record  location  of  test 
points  for  each  fault  indi- 
cation? 


MEASURE  AC  VOLTAGES. 

(SEGMENT  G,  LEVEL  3) 


Student  Performance  Goal 
#  Given: 

A  mock-up  of  an  AC  electrical  circuit  having  a 
power  supplv  of  115  volts  AC,  a  transformer  supply¬ 
ing  a  12  volt  light,  four  28  volt  lights  connected  in 
scries  to  the  115  volt  supply,  and  a  voltohmmeter 
(Simpson  260  or  equivalent). 


•  Performance: 

The  student  will  measure  AC  voltage  aero-.  .  the 
power  source ,  the  transformer  secc»rulary,  and 
from  one  side  of  the  line  to  each  point  Ijj  r  a. 
the  sockets  of  the  lights  in  series,  having 
lights  lighted  and  then  with  one  light  removed. 

•  Standard: 

Record  all  voltages  without  error  within  the  ac¬ 
curacy  of  the  instrument. 


Kc\  Points 


Review  alternating 
current  theory  and  AC! 
voltage  measurement. 


Safe  selection  of 
ranges. 


Voltage  measurement. 


Safety  precautions. 


•  What  is  meant  b>  i  vi  !e 
and  1 00  cvcle  ? 

•  What  is  meant  b\  R .M. ’ 

•  Whv  does  the  A(  voltmeter 
function  of  the  voitnhn- 
merer  re. id  in  volts  R.M.".  - 

•  Why  should  a  high  voltage 
range  be  selected  first'" 

•  Why  does  the  lowest  range 
that  will  read  the  voltage 
give  the  most  accurate 
reading? 

•  How  can  the  secondary  of 
a  step  down  transformer 
be  determined? 

•  What  is  the  expected  volt¬ 
age  division  across  a 
series  of  i  similar  28  volt 
lights  across  a  power 
source  of  115  volts  A(  ? 

•  What  voltage  division 
could  be  expected  if  dis¬ 
similar  lights  are  used? 

•  What  safety  precautions 
should  be  observed  when 
measuring  1  I  5  volts  ? 

•  Should  similar  safct\  pre¬ 
cautions  be  observed  when 
measuring  the  28  volt 
series  lights? 


A  (  tirifics 


(luci  I  ft  rf-s 
Did  the  student: 


Use  voltohmmeter  as 
an  AC  voltmeter. 

In  an  AC  circuit, 
check  voltages  of  1  l5' 
volts  and  lower. 


Record  voltage  mca- 
mea  sure  meats. 
Practice  electrical 
safety. 


•  Place  function  switch  -it 
highest  range  first? 

•Connect  test  leads  suLTv  " 

•  Re. id  voltage  on  range 
nearest  to  full  stale  le- 
flet  tion? 

•  Read  and  interpolate  t;  .'"i 
the  proper  a  <iU  divisions5 

•  Make  a  correlated  record  of 
all  voltages  measured? 

•  Observe  safety  precautions 
during  all  voltage  measure¬ 
ment  ? 
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12.  MEASURE  CAPACITANCE  AND  INDUCTANCE. 

(E  IT  1  hr  I  t  hr  s.,  i.  S  -J  hr s.  > 

2  segments 


jm:  i.  EVEL  1 ■ 


(  APA( TTANCE,  INDITT-W  |  AND  i\!PEPA\(  [•;. 


■SEGMENT  A,  LEVEL. 


Student  Performance  Doai 


Appropriate  text  material,  an. I  I  I  questions  with 
multiple  choice  answers  covering  capacitance, 
inductance  and  impedance. 

•  Performance: 

The  student  will  select  correct  answers  to  ques¬ 
tions  concerning  capacitance,  and  capacitive  re¬ 
actance.  inductance  and  indue  tiA  -.-  scraru  c ,  an.i 
rhe  combined  effects  of  these  two  reactaiu.es  in  an 
A( .  circuit. 

0  Standard: 

Given  14  questions,  select  ai  least  lU  correct  an* 


K(  \  l'>  :rtf. s 


/■»'<  t/frtft  A 


C  vpacitancc*.  •  Wh.u  is  the  unit  used  to 

measure  c.ipac  itance  ? 

•  Explain  capacitance  tn 
analogy  to  hydraulic-**. 

•  What  symbol  is  used  in 
circuit  diagrams  to  indi¬ 
cate  c  apacitatK  e? 

Effects  of  capacitance  •  Describe  capacitance  in  a 


in  a  DC  circuit. 


Effects  of  capacitance 
in  an  :\(  c  ire  ait. 


I)(  circuit. 

•  What  is  the  effect  of  a 
capacitor  added  across  a 
switch  which  :s  sparking 
due  to  inductive  counter 
e  m  f  ? 

•  Describe  capacitance  in  an 
AC!  c  ire mt. 

•  What  kinds  of  capacitors 
cannot  be  used  n  an  A( 


Dielectrics. 


Effects  of  inductance 
in  an  At  circuit. 


Effects  of  inductive 


•  What  is  meant  f,  .  dielectric 
strength  ? 

•  What  effect  .hies  .1  change  iri 
dielectric  strength  have  on 

c apuc  itance1, 

•  Clomp. ire  the  dielectric 
strength  of  air  with  that  of 
oil.  gasoline,  or  turbine  fuel. 

•  Describe  the  behavior  of  in¬ 
ductance  :n  a  !)(  circuit. 

•  What  i  the-  unit  used  to 
measure  inductance'' 

•  When  current  flow  to  an  in¬ 
ductance  is  stopped,  what 
ii.iprt.-i' .  ? 

•  What  are  the  effects  of  in¬ 
ductance  at  the  contacts  of 
.i  switch  cot. trolling  a  sole- 
mud  relax ? 

•  What  is  the  symbol  for  an 
inductance  is  used  in  elec¬ 
trical  diagrams  ? 

•  Does  an  inductance  aid  or 
oppose  the  flow  of  AC  * 

•  What  is  the  letter  s\mho! 
for  inductive  reactance? 

•  What  is  the  unit  u.-.-d  to 
measure  inductive  reactance? 

•  What  relationship  Joes  the 
frequency  of  the  At  have  to 
the  uiJucthe  reactance? 

•  What  happens  to  the  current 
and  voltage  phase  relation¬ 
ship  as  capacitive  reactance 
is  increased* 

•  Why  can  an  A(  generator 
carry  more  than  its  rated  load 
when  it  is  supplving  mixed 
inductive  and  capacitive  load? 

•  ^  hat  happens  to  the  power 
efficiency  of  the  circuit  as 
inductive  reactance  is  in¬ 


i’  iip.Kitive  reactance. 


Phase  relat  lonship 
w  ith  c  ap.U  :r :  ve  re- 


• 1  )■  '(■  s  a  capacitance  aid  v-r 
•  tpp<*sr  the  flow  of  At'? 

•  What  relationship  does  the 
frequence  of  the  At  have 

the  capacitive  reactance? 

•  Wii.it  is  the  unit  used  t< 
measure  capacitive-  reactance? 

•  Wi.at  happens  to  the  current 
and  vintage  phase  relation¬ 
ship  as  i.tpacitive  reactance 
is  added  to  the  At  circuit* 


I  rnpeda.ue. 


►  \»  h.o  are  me  three  factors 
w!  mil  comprise  impedance? 

►  What  is  the  svmb.d  used  for 
tmpevianc  v 

►  ‘W  at  unit  is  iis(  J  to  measure 
impedance  ? 

>1  low  i  impedance  calculated 
when  it  -  three  fav  tors  arc* 


•  iwjj'vwww 


MI-ASl  Kl  (  A  P  Ac  liANCh  IN  A  IRC  K  AFT  APPLI- 
(  A  1  ION''*. 

ibtGMENT  B,  LEVEL.  1) 

Student  Performance  Goal 

•  Given : 

A  sc hciu.it ic  diagram  of  an  aircraft  capacitor  fuel 
quant  it  \  svstcm.  a  capacity  tester,  examples  of 
capacitors  used  in  aircraft,  written  information. 

•  Performance: 

The  student  will  select  correct  multiple  choice 
answers  to  questions  concerning  capacitance  as 
used  tor  aircraft  fuel  quantity  measurement,  the 
principle  and  use  of  a  tester  tor  measuring  the  fuel 
quantile  capacitor  units  and  cables.  He  will  mea¬ 
sure  the  capacity  of  capacitors  selected  from  ex* 
ample*  of  aircraft  capacitor  applications. 

•  St  and  aid: 

Select  correct  answers  for  at  least  10  of  14  multiple 
choice  questions  and  list  correct  value  and  unit  of 
measurement  for  at  least  4  of  6  capacitors  selected. 

Kt  •,  I*  tints  Feedback 


•  Wlut  is  .  more  commonly 
used  an  .  uore  practical 
unit  of  measurement  for 
capacitors  as  used  in  air¬ 
craft  applications? 

•  What  is  the  abbreviation 
for  microfarad? 

(Capacity  testers.  •What  is  the  principle  of  a 

bridge  type  capacity  tester? 

•  How  does  a  substitution 
type  capacity  tester  operate? 

•  When  measuring  the  capa¬ 
city  of  a  capacitor,  how 
important  is  the  integrity 
of  the  test  lead  connec¬ 
tions  ? 

Fuel  quantity  •Why  does  a  'jel  quantity 

capacitor  testers.  tester  provide  tests  for  the 

cables  to  the  capacitor 
units  as  well  as  for  the 
unit  s  ? 

•  Why  should  the  fuel  quan¬ 
tity  capacitors  be  tested 
with  the  fuel  tank  both 
empty  and  full? 


(  apacitor  tue!  or 
iul  quantity  measuring 
s\  stems. 


a.  Hasic  design. 


b.  M.imc  operation. 


Uses  of  capacitors 
in  airc  'ft. 


Measuring  .  ap.u  nance. 


•  Explain  how  a  capacitor 
will  change  capacity  if  any 
oii  or  fuel  replaces  air  as 
the  dielectric  of  the  capa¬ 
citor. 

•  What  is  the  basic  design 
for  a  capacity  unit  to  be 
inserted  in  a  fuel  or  oii 
tank  in  order  to  measure 
quantity  of  fluid  in  that  tank? 

•  What  type  of  electricity 
should  be  applied  across 
the  capacitor  unit? 

•  How  will  the  quantity  be 
indicated  in  the  cockpit? 

•  Will  the  fluid  be  measured 
in  gallons  or  pounds? 

•  Name  some  uses  of  capa- 
.itors  in  aircraft  ignition 
systems  ? 

•  Whv  are  capacitors  often 
used  across  relay  contacts? 

•  What  purpose  does  a  capa¬ 
citor  serve  when  applied 
across  the  1)0  output  of 
rectified  AC  current? 

•  What  is  the  basic  unit  of 
measurement  for  capaci- 
ram  v  * 


13.  CALCULATE  AND  MEASURE  ELECTRICAL 
POWER.  (FIT  -  2  hrs. ,  T  -  2  hrs.,  L  '$  =  0 
hrs.)  t  segment 

'.UNIT  l.EVEL  21 


DETERMINE  AIRCRAFT  ELECTRICAL  POWER 
REQUIREMENTS. 

(SEGMENT  A,  LEVEL  2) 


Student  Performance  Goal 

•  Given: 

Written  information  and  charts  specifying  the  effi¬ 
ciency  of  an  aircraft  electric  motor  and  the  load  at 
which  it  is  to  operate,  and  listing  the  various  elec- 
crical  units  of  a  selected  aircraft  electrical  system 
with  load  ratings  for  each  unit. 

•  Performance: 

The  student  will  calculate  the  electrical  power  re¬ 
quired  to  operate  the  electric  motor  and  the  total 
power  which  must  be  furnished  bv  the  generator  of 
the  selected  aircraft  to  supply  its  electrical  system. 

•  Standard: 

Calculate  the  power  requirement  of  each  within  70% 
of  the  specifications  as  set  forth  bv  the-  aircraft 
manufacturer. 
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Indications  of  posi¬ 
tion  or  direction. 


Indications  of  type  of 
operation. 


•  How  is  the  symbol  for  an 
indicator  or  meter  differen¬ 
tiated  from  the  same  symbol 
as  used  for  a  motor  or  gen¬ 
erator? 

•  How  can  the  symbol  for  a 
resistor  be  modified  to  in¬ 
dicate  it  is  variable? 

•  In  what  position  with  refer¬ 
ence  to  power  is  the  symbol 
for  a  switch  or  relay  normal¬ 
ly  shown? 

•  How  are  normally  open  con¬ 
tacts  differentiated  from 
normally  closed  contacts? 

•  In  the  symbol  for  an  ampli¬ 
fier,  how  is  the  signal 
direction  indicated? 

•  In  the  symbol  for  a  circuit 
breaker,  how  is  the  type  or 
method  of  operation  shown? 

•  How  do  symbols  for  con¬ 
nectors  differentiate  between 
plugs  and  receptacles,  pins 
and  sockets? 

•  How  does  an  indicator  light 
symbol  show  whether  or  not 
it  can  be  pushed  to  test? 


At  til  itie. s 


(.heck  herns 
Did  the  student: 


On  unlabeled  elec¬ 
trical  wiring  diagrams 
or  schematics,  locate 
and  label  the  symbols 
for  at  least  twenty- 
nine  different  electri¬ 
cal  and  electronic 
items. 


•  Correctly  identify  similar 
items  shown  for  different 
appl  ications? 

•  Correctly  identify  items 
with  the  same  symbol,  but 
different  letters,  such  as  a 
generator  and  motor? 


TRACK  CIRCUITS  WITH  AIRCRAFT  SIRING  DIA¬ 
GRAMS. 

(SEGMENT  8,  LEVEL  3) 


Student  Performance  Goal 
•  Given: 

Aircraft  electrical  wiring  diagrams  for  a  variable 
brightness  light,  a  relay  controlled  motor  and  an 
outside  temperature  sensor  and  indicator;  mock-ups 
containing  all  units  shown  in  the  selected  diagrams; 
wire,  hardware,  and  power  sources  to  properly  con¬ 
nect  each  circuit  shown. 


•  Performance: 

The  student  will  trace  each  circuit  and  connect 
the  units  as  shown  in  each  wiring  diagram  to  pro¬ 
vide  the  following  operating  systems:  a  variable 
brightness  cockpit  light,  a  remotel)’  controlled 
electrical  motor,  and  an  aircraft  outside  tempera¬ 
ture  indicating  system.  He  will  attach  labels  to 
each  wire  to  correspond  with  the  numbers  in  the 
diagram. 


•  Standard: 

All  wiring  will  correspond  to  the  wiring  diagrams 
so  that  each  system  will  operate  as  designated  and 
without  electrical  hazard. 


Key  P  writs 


Peei/huck 


Types  of  circuit 
diagrams, 
a.  Simplified 
schematics. 


b.  Block  diagrams. 


c.  Wiring  diagrams. 


Tracing  electrical 
circuits. 


•What  information  is  desired 
to  be  shown  by  a  simplified 
schematic  of  a  circuit? 

•  Why  is  a  simplified  sche¬ 
matic  usually  easier  to  use 
in  troubleshooting  than  a 
full  wiring  diagram? 

•  What  information  is  intended 
to  be  shown  by  a  block  dia¬ 
gram? 

•  Why  are  block  diagrams 
generally  used  for  more 
complex  circuits? 

•  Why  should  a  wiring  dia¬ 
gram  show  all  possible  de¬ 
tails  of  the  circuit  and 
system? 

•  Where  does  a  wiring  dia¬ 
gram  usually  start  and  on 
which  side  of  the  diagram 
is  this  usually  located? 

•  Why  is  electrical  power 
usually  shown  as  "off”? 

•  What  is  the  best  starting 
point  when  tracing  an  elec¬ 
trical  circuit? 

•  What  methods  can  be  used 
to  convert  a  circuit  diagram 
to  show  power  "on”  and 
components  operating? 

•  How  can  any  specific  wire 
be  identified  in  most  air¬ 
craft  installations? 

•  What  assistance  can  a  volt- 
ohmmeter  provide  in  tracing 
electrical  circuits  in  an  air¬ 
craft? 
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Wire  numbering  «Why  is  it  necessary  to  num- 

systems.  ber  each  wire  at  several 

points? 

•  What  information  is  usually 
coded  into  the  wire  number? 

•  How  are  consecutive  sec¬ 
tions  of  a  wire  run  indicated? 

Activities  Check  Items 

Did  the  student: 

Identify  electrical  «Properly  interpret  the  elec- 

symbols  in  aircraft  trical  condition  of  each 

diagrams  and  interpret  circuit? 
their  functions.  •  Properly  identify  each  unit 

by  its  symbol? 

•  Properly  interpret  the  func¬ 
tion  of  each  controlling  unit? 

Trace  electrical  »Properly  identify  the  wire 

circuits  in  aircraft  designation  and  contact 

circuit  diagrams.  coding? 

•  Follow  the  electrical  flow 

path  correctly? 

•  Observe  polarity  indications? 

Connect  units  on  *Connect  each  circuit  in  proper 

mock-ups.  sequence? 

•  Make  sure  no  power  was 
applied  while  connecting 
any  circuit? 

•  Ptovide  adequate  contact 
surface  and  proper  insula¬ 
tion  for  all  connections? 

Check  operation  of  »Check  each  circuit  against 
completed  circuits.  its  wiring  diagram  for  ac¬ 

curacy  and  completeness 
before  applying  power? 

•  Test  each  circuit  for  proper 
operation  with  power  applied? 

•  Use  proper  electrical  safety 
practices  during  all  stages 
of  his  work? 

Type  or  print  wire  »Use  same  code  numbers  and 

numbers  on  tape.  letters  as  in  wiring  diagram? 

Attach  tapes  to  appro-  »Make  several  labels  for  each 
priate  wires.  wire  run  and  attach  in  stra¬ 

tegic  places? 

ELECTRONIC  SYMBOLS  AND  SCHEMATICS  IN  AIR¬ 
CRAFT  USE. 

(SEGMENT  C,  LEVEL  1) 

Student  Performance  Goal 
•  Given: 

Aircraft  electrical  schematics  which  include  un¬ 
labeled  schematic  symbols  for  electronic  solid 
state  switching  and  controlling  devices;  written 
information  concerning  such  symbols  and  devices. 


•  Performance: 

The  student  will  identify  and  label  twenty  schematic 
symbols  for  solid  state  devices  including:  tran¬ 
sistors,  diodes,  logic  gates,  amplifiers,  and  sensor 
or  proximity  switches. 

•  Standard: 

Correctly  label  at  least  fourteen  symbols. 

Key  Points  Feedback 

Symbols  for  diodes  ,  »What  indicates  the  direc- 
and  transistors.  tion  of  forward  current  flow 

in  these  symbols? 

•  What  is  the  relative  amount 
of  reverse  flow? 

•  How  is  the  polarity  for  this 
current  flow  usually  de¬ 
termined? 

Purposes  and  functions  *Why  are  diodes  and  tran- 
of  diodes  and  transis-  sistors  used  in  place  of 
tors  in  aircraft  elec-  switches  and  relays? 
trical  systems.  iHow  fast  do  they  operate? 

•How  dependable  are  they? 
Symbols  for  logic  »What  components  may  be 

gates  and  electronic  replaced  by  logic  gates 
amplifiers  in  aircraft  and  electronic  amplifiers? 
control  circuits.  »How  is  the  direction  of 

operation  indicated  in  am¬ 
plifier  symbols? 

Symbols  for  sensor  »What  is  the  principle  of 
or  proximity  switches.  operation  for  a  sensor  or 
proximity  switch? 

•  How  does  its  symbol  indi¬ 
cate  whether  the  sensing 
arm  is  at  the  sensor  or  away? 

IDENTIFY  ELECTRICAL  MALFUNCTIONS  BY  REFER¬ 
ENCE  TO  CIRCUIT  DIAGRAMS. 

(SEGMENT  D,  LEVEL  2) 

Student  Performance  Goal 

•  Given: 

Five  typical  reports  of  malfunctions  in  aircraft  elec¬ 
trical  systems,  and  circuit  diagrams  of  the  systems 
involved. 

•  Performance: 

The  student  will  identify  the  failed  components  or 
circuit  faults  which  could  be  the  cause  of  each  mal¬ 
function,  by  reference  to  the  circuit  diagrams  for 
each  of  the  systems  involved. 

•  Standard: 

Identify  correctly  at  least  one  component  or  circuit 
fault  which  could  be  the  cause  of  each  reported 
malfunction. 
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Key  Points 


Feedbai  k 


Analyze  malfunction 
report  by  reference  to 
circuit  diagram  which 
applies. 


Considerations  when 
using  circuit  diagrams 
for  electrical  trouble¬ 
shooting. 


•  Why  is  an  analysis  of  the 
applicable  circuit  a  desir¬ 
able  starting  point  in  trouble¬ 
shooting  electrical  malfunc¬ 
tions? 

•  Why  is  it  helpful  to  list  all 
items  or  devices  related  to 
the  malfunction? 

•Why  is  it  important  that  the 
person  tracing  a  circuit  have 
a  basic  understanding  of  the 
system  involved? 

•  What  is  the  value  of  using 
a  process  of  elimination 
when  attempting  to  identify 
malfunctions  by  reference 
to  circuit  diagrams? 

•  What  is  the  value  of  con¬ 
sidering  the  effects  of  a 
failed  unit  on  the  other  com¬ 
ponents  of  the  system? 

•  Should  the  easiest  unit  re¬ 
placement  always  be  given 
priority? 


Activities 


Check  Items 
Did  the  student: 


Use  circuit  diagrams 
to  assist  in  trouble¬ 
shooting. 


•Correctly  read  citcuit  dia¬ 
grams  and  interpiet  unit 
operation  ? 

•  Accurately  pinpoint  possible 
causes  of  system  malfunc¬ 
tion? 

•  List  possible  causes  and 
establish  priority  of  replace¬ 
ment  b>  logical  reasoning? 


15.  INSPECT  AND  SERVICE  BATTERIES.  (LIT  = 
10  hrs.,  T  -  5/i  hrs.,  L/S  =  4'i  hrs.)  4  segments 
(UNIT  LEVEL  3) 


PRINCIPLES  OK  BATTERY  CONSTRUCTION  AND 
OPERATION. 

(SEGMENT  A,  LEVEL  2) 


Student  Performance  iioal 
•  {liven: 

Written  information,  charts  or  diagrams  and  unlabeled 
cutaway  drawings  of  lead-acid  and  nickel-cadmium 
aircraft  storage  batteries. 


•  Performance: 

Answer  twenty  questions  concerning  the  principles 
of  construction  of  lead-acid  and  nickel-cadmium 
batteries,  the  chemical  actions  that  take  place 
during  charge  and  discharge,  the  factors  that  effect 
voltage,  current  and  ampere-hour  capacity,  and  label 
the  components  of  each  type  of  battery  in  cutaway 
drawings. 

•  Standard: 

Correctly  answer  at  least  14  questions  and  properly 
label  at  least  6  components  of  a  possible  9  in  each 
of  the  two  cutaway  drawings. 

Key  Points  Feedback 


Primary  and  secondaty 
cells. 


Aircraft  storage 
battery  types. 


a.  Lead-acid 
batteries. 


b.  Nickel-cadmium 
battery. 


Voltages  of  indivi¬ 
dual  cells. 


Battery  capacity  and 
rating. 


•  Which  type  of  cell  is  used 
in  a  flashlight? 

•  W'here  does  the  energy  in  a 
primary  cell  come  from? 

•  Describe  how  a  secondary- 
cell  functions. 

•  What  are  the  two  types  of 
storage  batteries  most  com¬ 
monly  used  in  aircraft? 

•  Describe  the  construction 
of  a  lead-acid  battery. 

•  What  are  the  active  mater¬ 
ials  of  the  lead-acid  cell? 

•  What  electrolyte  is  used? 

•  Describe  the  chemical 
action  in  a  lead-acid  cell. 

•  What  material  is  formed  on 
the  plates  during  discharge? 

•  Describe  the  construction 

of  a  nickel-cadmium  battery. 

•  What  are  the  active  mater¬ 
ials? 

•  W'hat  electrolyte  is  used? 

•  Describe  the  chemical  ac¬ 
tion  of  a  nickel-cadmium 
cel  1. 

•  What  happens  to  the  elec¬ 
trolyte  level  during  charge 
and  discharge? 

•  What  are  the  nominal  volt¬ 
ages  of  lead-acid  and 
nickel-cadmium  single  cells? 

•  What  is  the  safe  range  of 
voltages  during  charging 
of  each  type  of  battery? 

•  W'hat  are  the  design  factors 
that  effect  battery  capa¬ 
city  ? 

•  What  is  meant  by  ampere- 
hours? 
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•  V.  hat  f  rev.  ;  si« »n  is  made  in 
airt'ait  batteries  t<<  avoid 
ii.reriial  shorting  of  cells 
from  srdimem  prior  to  normal 
cell  wear  out? 

•  Wh.at  is  the  effect  of  the  in¬ 
ternal  resistance  on  th<*  out¬ 
put  voltage  of  a  hatter;/ 
under  load.-' 

•  How  does  an  increase  i*i 
internal  resistance  of  a  cell 
effect  the  charging  require- 
me  nr-,  for  the  batterv?' 

•  V-ii.a  :  --  tin*  ettect  on  the 
chart: i iii.;  t  uirent  wlien  the 
i  narjr'in^  vintage  is  kept 

c  4 > ! i  s’  ant  * 

•  Wh\  are  rot  kel-.MC.rr.ium  bat¬ 
ter  ie-  ,;t- no r . i J  !*.  chafijed  In 
the  c<.>po  r  if  v.  !:  t^e  mi  rlj.'d? 

•  V.haf  happen  to  the  v-dra^e 
when  tor st an;  current  charg¬ 
ing  is  being  conducted? 

•  Why  is  this  method  generally 
used  for  charging  several 
lead-acid  batteries? 

•  I  or  multiple  b.d'erv  charging, 
ifw  are  :i'e  batteries  con¬ 
nected  !■»:  each  method  of 
charging:- 

•  Which  method  of  charging  is 
normally  use  d  for  butteries 
whpe  if  tailed  :n  aircraft? 

•  Whv  slioa.d  the  maximum 
charging  rate  spot  died  in 
tlie  manufacturer  never  be 
exceeded  r 

•  That  will  be  the  effects  of 

on  excessive  charging  Voltage 

•  W  hat  safrtv  prauiu;-'n>  must 
be  observed  when  connecting 
the  disconnect ing  batteries 
during  charging? 

•  Wbv  sJiouid  iead-atid  batter¬ 
ies  or  service  equipment 
never  he  used  around  nickel- 
c  aifn.  .vim  batteries  ^ 

•  What  are  the  ii.i.Mrdv  »n  iiand- 
I  mg  electro;1,  f  (.  ' 

•  How  does  t  tiivper  at  are  effect 
batu  rv  i  li.ugmr  hate.-? 

•  I  low  does  temperature  effect 
hvdi  omei  et  readings? 

•  What  are  rhe  specific  gravity 
ranges  for  each  tvpe  of  bat- 
tv  r  \  ? 

•  f  an  tiiis  be  checked  in  each 


•-.c  r- 


•  Mow  Joe  -  star,  >i  charge 
efUvt  e.u  :•  ? 

•  t  ompare  r!u-  sate  v  barging 
rates  tor  !ea  l-acid  anti 
nicke  ! -c .1  denum  batteries. 

•  What  liquid  is  used  to  re¬ 
plenish  cells  in  each  type 
of  battery? 

Precautions.  •Compare  the  required  puri:\ 

of  water  ior  iead-acid  and 
1 1  i  c  k  e !  -  e  a  d  m  i  u  m  cells. 

•  Why  should  lead-acid  and 
mckel-c  adium  batteries  be 
kept  complete h  apart  for 
storage,  handling  and 
charging? 

•  What  safetv  precautions 
should  be  observed  when 
handling  am  batteries  or 
electrolyte? 

Gold  weather  problems.  •I’rder  what  conditions  of 

charge  in  iead-acid  batteries 
will  electrolyte  freeze  most 


('ompara: iu  nivan- 
tap.es  and  di >advan- 


•  ■Vliat  ?  the  heezing  danger 
lor  n c>:el-c. id :i::n  batteries 
•Compare  tin*  ampere-hour 
v opacities  and  maximum 


tapes  of  lea  l-acid  and  d'scharge  rates  of  lead-acui 


nickel-cadmium  b.u- 


und  nickel-cadmium  batterie  .. 

•  (  •ar-rare  the  two  types  -d 
batteries  as  ro  jangci  ot 
freezing  and  from  excessive¬ 
ly  high  *  ..mperacures. 

•  Compare  their  relative  weight 
and  size. 

•  What  are  the  hazards  from 
corrosion  relative  to  each 
type  of  storage  battery? 


INSPECT  AND  RKQIARGH  AIRCRAFT  bT ORACH 
BATTF  RIIS. 

■SEGMENT  C,  LEVEL  3' 

Student  Performance  Coal 
•  Given: 

Aircraft  storage  batteries  of  lead-acid  and  nickel- 
t  adnuum  ri  |  i  .  upp  ropnatc  bart'-rv  charging  equip¬ 
ment,  hvbri  meter,  log!*  rati  discharge  tester,  volt¬ 
meter  and  wr  ttin  i niormut ion  conforming  to  m.inu- 
f.u  tutor’  •:  oc  uu  a:i  -m 


•  Perfc  i  mane e: 

The  student  will  perf  u  ;  the  h>!d>v.; 
vice  procedures  for  both  lead-.it  i«:  urn;  niekei- 
c.iUimujii  batterie-;  case  m  sf- et  r  e  *n ,  cf.es  k  -.tali 
«d  charge,  check  electr*  !vte  level  .m;l  ;  t  gleni  •-  ii 
ro  specified  level,  prepare  and  <■: .ne-’t  barrel  ies 
for  recharging.  He  wall  a  >  p*  rform  a  h«gh  rate 
discharge  test  for  a  lead-acid  butte;\  and  de¬ 
scribe  how  ro  prepare  a  drv--..h  aged  jead-.ic  id  ha 
tery  for  service. 

•  standard: 

Perform  all  procedures  v; me  a  emc  a  com  dam 
with  tlie  wiiiten  ; :i f t^rrrj .it i  po--.  i  ..  ..  . 
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i  e  w  '  31  bt  valid* 

» V,  '‘*ce  >  s  ,i  h i gh  fat  d :  -- 
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Trouble  symptoms. 


Nickel -cadmium 
battery  service. 


a.  Case  inspection. 


Checking  state  <»f 
charge. 


Preparation  of  dry- 
charged  batter)  for 
installation. 


•  What  Joes  an  excessive 
difference  in  specific 
gravity  between  cells 
indicate? 

•  What  causes  a  cell  to  lose 
its  state  of  charge? 

•  How  does  the  rate  of  charge 
provide  an  indication  of  an 
increase  in  internal  resis¬ 
tance  in  one  or  more  cells? 

•Why  should  no  lead-acid 
service  equipment  be  used 
to  service  nickel-cadmium 
batteries? 

•  Why  does  the  nickel-cadmium 
battery  case  require  ade 
quate  ventilation? 

•  Whv  is  cleanliness  stressed 
in  nickel -cadmium  battery 
installations? 

•  Why  is  it  important  to  main¬ 
tain  high  resistance  between 
case  and  ground ? 

•  Describe  the  method  of 
checking  the  cap  vents. 

•  When  and  how  is  the  elec¬ 
trolyte  level  checked  in  a 
nickel-cadmium  battery? 

•  What  happens  ro  the  elec- 
trohre  level  during  charge 
and  discharge? 

•  Whitt  precautions  must  be 
taken  in  replenishing  m-  kc!- 
cadmium  batteries’ 

•  Fxplain  the  method  of  de¬ 
termining  state  of  charge 
for  a  nickel-cadmium  bat¬ 
tery. 

•  Fxplain  how  to  eq  .ali/e  a 
battery  if  the  cell  voltages 
vary. 

•  How  is  negative  pressure 
obraint  !  for  an  overboard 
drain  hose? 

•  When  a  sump  jar  is  used, 
what  is  kepr  in  it ? 

•  Whv  -s  ir  common  practice 

to  ship  biirrenes  dry*  charged? 

•  What  precautions  are  to  be 
taken  when  the  electrolyte 
is  being  added  to  the  drv- 
charged  battery.' 

•  Does  the  barterv  need 
charging  .liter  the  electro¬ 
lyte  has  been  added? 


Ac  tn  ities 


f  he i  k  ! t r  r.  S 

Did  the  student: 


Perform  external  in¬ 
spection  of  battery 
cases  and  vent  caps 
for  lead-acid  and  nitkel- 
cacmium  batteries 
Check  electrolyte 
level  and  adjust  as 
needed. 

Test  elecrrolvte 
specific  gravity. 

Charge  batteries: 

a.  Constant  current 
method. 

b.  Constant  voltage 
method. 


Perform  high  rate 
discharge  test  on 
lead-acid  battery. 

Check  cell  and 
terminal  voltage. 


•  Inspect  the  battery  for: 

a.  Terminal  security? 

b.  Cracks  ? 

c.  Cleanliness? 

d.  Inregnty  of  cap  vents? 

•  Use  proper  method  and  time 
for  adjusting  electrolyte 
level? 

•  Use  hydrometer? 

•Correct  for  temperature? 

•  Have  leads  properly  con¬ 
nected  for  method  being 
used  ? 

•  Avoid  excessive  charging 
rate? 

•  Loosen  vent  caps? 

•  Have  power  "off"  when  being 
connected  and  disconnected? 

•  Have  battery  fully  charged 
before  test  started? 

•  Have  caps  removed? 

•  Observe  safety  precautions? 

•  Use  voltmeter5 

•  Avoid  contamination  from 
previous  use  with  lead-acid 
batteries? 


PERFORM  REMOVAL,  INSTALLATION  AND  COM¬ 
PARTMENT  MAINTENANCE  FOR  AIRCRAFT  BAT¬ 
TERIES. 

'SEGMENT  D,  LEVEL  31 


Student  Performance  Coal 

•  Given: 

A  barterv  compartment  of  an  aircraft  or  a  mock-up 
of  same,  with  an  aircraft  battery  installed,  and  re¬ 
lated  written  information  and  procedures. 

•  Performance: 

The  stud,  nt  will  remove  the  aircraft  battery  and 
•.pilled  electrolyte,  trear  adjacent  areas,  inspect 
and  clean  terminal  connectors  and  reinstall  the 
batterv. 

•  Standard: 

AH  work  will  be  *v  compl i shed  in  accordance  with 
the  written  procedures  and  u,  refurn-f o-fl  »ght 
standard. 
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mm 


kc\  Pmtits 

Battery  removal 
procedures. 

Battery  compartment 
inspection. 


Battery  installation 
procedures. 


Substitution  of  a 
nickel-cadmium  bat¬ 
tery  for  a  lead-acid 
type. 


\  i  t  i  i  it  n  s 


Remove  battery. 


Inspect  and  clean 
battery  compartment. 

Reinstall  battery. 


I'  <v  iJ  biit"  k 

•  What  safety  precautions 
must  be  observed  before 
and  during  battery  removal? 

•  Describe  the  requirements 
for  battery  compartment  in¬ 
spection. 

•  What  is  the  correct  method 
of  re  mo  v«  1  and  treating  for 
spilled  electrolyte  from 
lead-acid  and  nickel-cad¬ 
mium  batteries? 

•  Are  there  any  different  pro¬ 
cedures  for  electrolyte 
spilled  outside  the  batter v 
compartment  ? 

•  How  is  ventilation  provided 
for  the  compartment  and  the 
battery  in  non-pressurized 
and  pressurized  airplanes? 

•  What  happens  if  the  terminal 
connectors  become  corroded? 

•  What  are  the  hazards  if  a 
battery  is  installed  with  air¬ 
plane  power  turned  on? 

•  What  damage  may  result 
from  a  battery  installed 
backwards? 

•  What  is  the  required  capa¬ 
city  for  a  nickel-cadmium 
battery  to  be  substituted  for 
a  100  ampere-hour  lead-acid 
battery? 

•  What  service  precautions 
must  be  taken  before  a 
nickel-cadmium  battery  may 
be  substituted  for  a  lead- 
acid  type? 


(.berk  Itcn/s 
Did  the  student: 

•  Turn  the  power  off? 

•  Disconnect  the  batter v 
leads  properl v? 

•  Handle  the  battery  with 
proper  caution? 

•  I ’sc  proper  neutralizer? 

•  Observe  precautions 
against  fumes? 

•Connect  the  battery  in 
correct  polarity? 

•  Make  connections  with 
adequate  contact  area? 

•  Install  hold  down  clamps 
and  tic  them  down  safelv? 


16.  OVERHAUL  AIRCRAFT  ELECTRICAL  COM¬ 
PONENTS.  (KIT  23  hr s. ,  T  12*  >  hrs.,  L  S 
JO1.’  hrs.)  7  segments 

'UNIT  LEVEL  2) 


BASIC  OPERATING  PRINCIPLES  AND  INTERNAL 
CIRCUITS  OF*  AIRCRAFT  DC  GENERATORS. 

(SEGMENT  A.  LEVEL  t) 


Student  Performance  Goal 


•  G  iven : 

Written  information,  schematic  diagrams,  and  ques¬ 
tions  with  multiple  choice  answers. 

•  Performance: 

The  student  will  select  answers  for  20  questions 
dealing  with  basic  principles  of  operation  and  in¬ 
ternal  electrical  circuits  for  series,  shunt  and 
compound  wound  aircraft  DC  generators. 

•  Standard: 

Select  at  least  14  correct  answers. 


K<  \  Points 


l:i  i  tihtick 


Review  of  basic  DC 
generator  principles. 


Commutator  and 
brushes. 


Neutral  plane  for 
brushes. 


Series  wound 
generators. 


•  Where  is  the  magnetic 
force  developed? 

•  If  an  open  occurs  in  the 
field  circuit,  what  happens 
to  the  magnetic  force? 

•  Where  is  the  output  current 
induced? 

•  Will  the  induced  current 
in  the  armature  be  AC  or 
DC  as  it  is  delivered  to 
the  commutator? 

•  What  is  the  purpose  of  the 
commutator  and  brushes? 

•  How  is  commutator  ripple 
filtered  by  a  capacitor? 

•  What  is  the  relationship  of 
the  comutator  segments  to 
the  armature  windings? 

•  How  vital  is  it  that  brushes 
be  positioned  exactly  ISO 
degrees  apart  for  a  two 
pole  generator? 

•  What  is  the  neutral  point 
for  the  brushes? 

•  What  is  the  effect  of  brushes 
not  properly  aligned  to  the 
neutral  plane? 

•  Why  is  it  necessary  to  use 
heavy  wire  in  the  field  of  a 
series  wound  generator5 
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V 


Shunt  wound 
generators. 


Compound  wound 
generators. 


Interpoles  (commuta¬ 
ting  poles). 


•  What  is  the  relationship  of 
output  to  load  in  a  series 
generator? 

•  What  could  happen  if  a  heavy 
load  is  suddenly  turned  on? 

•  To  what  extent  are  series 
generators  used  in  aircraft? 

•  What  are  the  relationships 

of  output  current  and  voltage 
to  rotational  speed  and  load 
variations  in  shunt  wound 
generators? 

•  How  can  a  shunt  wound 
generator  be  regulated  to 
maintain  constant  output 
voltage  under  the  variable 
RPM  and  load  of  aircraft  use? 

•  Why  does  a  compound  generator 
have  less  output  variation 
with  load  than  a  shunt 

gener  ator? 

•  Why  are  the  series  field 
windings  called  compensa¬ 
tory  or  equalizing  windings? 

•  Why  does  a  compound 
generator  of  same  output 
rating  gencrallv  weigh  more 
than  a  shunt  generator? 

•  Why  are  compound  DC  generators 
more  suitable  for  multiple  air¬ 
craft  generator  installations 
than  shunt  generators? 

•  What  .ire  interpoles  and 
where  are  fhe\  located? 

•  What  effect  will  interpoles 
have  on  the  neutral  plane 
for  the  brushes? 

•  How  do  interpoles  reduce  arma¬ 
ture  reaction  in  a  I)(  generator? 


LOCATE  AND  USE  OVERHAUL  INFORMATION  FOR 
AIRCRAFT  GENERATOR  REPAIR. 

(SEGMENT  B,  LEVEL  2< 


Student  Performance  Goal 


•  Given : 

Manufacturer’s  overhaul  and  repair  manual  or  equi¬ 
valent  publication,  an  aircraft  generator,  appropriate 
tools,  equipment  and  parts. 


•  Performance: 

The  student  will  locate  procedures  tor  overhauling 
the  aircraft  generator.  He  will  use  the  procedures 
in  the  manual  as  a  guide  in  disassembling,  over¬ 
hauling  and  reassembling  the  generator  and  replacin 
or  repairing  worn  or  defective  parts  as  needed. 

•  Standard: 

All  steps  will  be  performed  in  accordance  with  the 
overhaul  manual  procedures. 


Key  Points 


/'('<■  (//>(.<  (  K 


Aircraft  manuals. 


Disassembly  and  in¬ 
spection  of  parts. 


Determining  need  for 
repair  or  replacement 
of  worn  parts. 


Reassembly  of 
components. 


•  Describe  common  lv  used 
methods  of  indexing  in  air¬ 
craft  manual  s. 

•  What  is  the  difference  be¬ 
tween  an  overhaul  manual 
and  a  service  or  mainten¬ 
ance  manual? 

•  What  is  the  basic  difference 
between  repair  and  overhaul 

•  Why  is  it  advisable  to  read 
the  step-by-step  procedures 
before  starting  the  disas¬ 
sembly? 

•  Why  is  it  important  that  the 
procedures  be  followed  and 
specified  tools  or  equipment 
be  used? 

•  What  care  should  be  taken 
for  cleanliness  and  order¬ 
liness  during  disassembly? 

•  What  is  meant  by  the  word 
inspect  when  applied  to 
component  disassembly? 

•  Why  should  all  parts  be  in¬ 
spected  as  they  are  di  s¬ 
assembled? 

•  Where  can  spec  it  i cat  ion  s  be 
found  as  a  guide  in  deter¬ 
mining  when  a  worn  part 
must  be  replaced? 

•  During  overhaul  of  a  com¬ 
ponent,  why  is  replacement 
of  defective  parts  usually 
preferred  over  repair? 

•  Where  can  the  nomenclature 
and  parts  numbers  for 
needed  replacement  parts 
be  obtained? 

•  Why  are  seals  usually  re¬ 
placed  regardless  of  condi¬ 
tion 5 

•  Why  is  it  important  that  re¬ 
assembly  be  done  in  the 
exact  sequence  specified 
by  the  service  manual? 
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1W6T4P  — 


Ore  >sing  or  smoothing 
.)  commuf .if or. 


Brushes  and  brush 
assembly  inspection 
and  repair. 


Scat  ing  o!  f  r  a  h< 


Brush  spri*  ■  ••■•n 
an. I  nlignn 


F la  hing  the  field  ei 
a  generator. 


•  H,  av  a;*-  h»-.*i  trip  •  lephued? 

•  !(  .'v  ;fr  hoaunp  housing 

fol«*f  tie os  i  b<s  ked? 

■•‘‘.hat  precautions  should  be 

’  -'f.cil  while  working 

"  hearings? 

•  .  vpc  'if  abrasives  are 
p-  rn.:  ;  ■  ■  d  tor  smoothing  a 
c  omni  u»  at  or  ' 

•  '.‘.hat  wi!i  he  the  effect  of  a 
i  omtniaator  out-of -round? 

•  Whv  is  i  nn  turn  urn  diameter 

spt  '  it  V‘,> 

•  W  ’ 1 .  IS  It  Iira-'.sliv  to 

ir  h  r.  ut  a  i  •mmiutator  that 
1 1 . i  -  hern  Mimed  down? 

•  There  i  •.  th<  minimum  brush 
length  specified? 

•  H<>  v  ire  the  correct  replace¬ 
ment  bnishe  •  determined? 

•  VvfNfe  .ue  the  instructions 
for  replacing  brushes  to  be 
found  ? 

•  Wf.v  i  '  emerv  cloth  forbidden 
tor  die*. sj up  commutators  or 
sea:  it*  g  bru she  s5 

•  Why  a  mininutm  coiitacr 
area  specified? 

•  ib"  is  brush  spring  tciisiof) 

me  o  e.red? 

•  What  e| t r  rt  v.  i ( {  incorreet 
sp:  in*-:  ’■  i'n  ion  have  on 
genet  ator  nper at  ion  ' 

•  V.  b  *r  « ■-  •  Meet  of  br  u^h*  s 
not  the  neutral  plane? 

■'  it  it  type  of  barterv  rn.iv  be 
used  to  Ha  sli  t  he  f  i  eld  of  a 
gene:  'tor? 

•  How  important  is  the  obser¬ 
vant  e  of  coi  re ct  polaritv 

■a  .hen  I  l.is-hi up  the  field? 

•  H"  ’.  u.  . t.  » he  bat f e r\ 

f'e  i  1  to  t iie  f  i«- Id ? 


r  -  <  It •  ••  - 

1  h  .{  f  ‘  '  ■  Mident 

I)i  -assemble  a  I  'f  •  i'ropeth  plate  arm  i.,<.*s 

generator  and  '«  i  K  or  .-’"'a  !c:  '5 

motor. 

In-’pe,  r  the  armatures  .-?  •<  hr.  k  for  ansfor m**r  act.  >n 
the  generator  ami  the  •  ■»  u  .  t  •  •  te»*i  Id 

mo:  :  w it  h  a  gro  w  l«-r. 

r  fv  i  .ifniaf  i;o.  for  «f';opr  *!\  :  ohmirx  ‘ 

short  s  and  opens.  ■  >r  light' 

Turn  down.  Iress  m,|  •I'mperk  use  hnia*  and  tools? 
undercut  c  oinmurator  s.  *'  orreetb.  measure  d  MmcU-r  ? 


In  st  al  1  new  or  rep!  at  <• 
ment  brushes  and 
seat  them. 

Reassemble  the 
generator  and  the  motor. 
Flash  t  he  field  of  t  he 
generator  with  a  flash¬ 
light  battery. 


•  (  urn  i  t!1.  m  In  i  :c|  1  hi 
rrient  hi  u  -  ru-s ' 

•  A  a:  e*  e  to  j-r-u  e  ;  if;  •  :r 
s|vs  if  u  .  1 1  i  >  ■ :  r  lor  1  rat  s: 
br  ushes  ? 

•  l  tdlou  prut  edu.M-'  a  :  q 

srefo 

•  (  onnet  t  bar t  erv  m  t  ot  rt 
polarity  ? 


MFTHODS  I’Shd)  TO  PROTH<  T 
i  rom  ovhrj.oad. 

'SE 


ARM.vTI'RI-  1  A 


Student  Performance  Goal 


•  (iiven: 

Written  information,  sample  quill  shafts,  •-hock- 
drives,  and  belt  drives  for  aircraft  generators  or 
alternators . 


•  Performance: 

The  student  will  identify  five  samples  of  .literal 
generator  or  alternator  drives.  He  will  write  >  d 
scription,  for  each  type  of  drive,  of  the  method  j 
vided  with  that  drive  to  protect  the  armature  or 
rotor  shaft  against  damage  b\  oveiioad. 

•  Standard: 

hour  samples  will  be  corn  tlv  :  •  imiifvd  arm  t . . 
written  descriptions  will  be  in  aceoMunce  with  • 
information  provided. 

K*  v  r  /  ■  .  *  ft' <  - 


(ienerator  armature 
overload  protection  bv 
a  quill  shaft. 


Protection  bv  rubber 
shock  drive. 


•  How  does  t  he  qui .  1  haft 
couple  the  armature  --h  : 
fh<’  engine  accr  •-  s  if 
pa.ir 

•  ''vh.it  i  •  pn'vi.ied  :o  -t 
that  the  qu: ! !  -  ha;  -  v.  i !  ‘ 
•dinar  !»eloi  c  :  he  arm  a 
n-  damage  !  win  i  .m  or  ( 
loa  3  i » c  i  ut  -  - 

•  Ho  a  !  s  a  qio  '1  -h  U»  ;  (  j 

•  Hi  *  v  is  r  j ; « •  at  mat  a;  e  ;  ■:  ■  •; 
aga.ifst  mtno'  over  1 

file  t  u!  •  t<-r  k 

•  Wlu-s;  a  severe  o\<  •  .o  m 

occur  s.  how  d  .{  •,  i  ;•>  ; 

dr  i  a  ••  p’  o-  i  de  pt  ot  f 

tht  a:  mat ur  e; 

•  I  V* •- tlv  t he  : i"pail  pro- 
dire  for  a  rubber  •  ho.  •. 

dr  r  v  whi .  h  has  - 

■damaged  bv  an  eve  r  s  ■  r, 

-r’cad  ot  t ha •  . . a 


•S4 


I 


'•.To  . 


Protection  provided  *How  doe v  i  belt  drive  pto- 
by  a  belt  drive.  vide  protection  agiinst 

overload  of  the  armature? 

•  What  are  the  common 
troubles  encountered  in  the 
use  of  belt  drives? 

•  Describe  the  procedure  for 
replacing  a  drive  belt. 


DESIGN  FACTORS  AND  CONTROL  METHODS  FOR 
AIRCRAFT  AC  GENERATORS. 

(SEGMENT  E,  LEVEL  1) 


Student  Performance  Goal 

•  Given: 

Written  information,  questions  with  multiple  choice 
answers  concerning  frequency  and  voltage  control 
for  aircraft  AO  generators. 

•  Performance: 

The  student  will  select  answers  for  fourteen  ques¬ 
tions  concerning  aircraft  AC  generators,  how  output 
frequency  is  controlled,  how  output  voltage  is  con¬ 
trolled  and  regulated,  how  frequency  and  voltage 
can  be  manually  adjusted  from  the  cockpit,  and 
what  methods  are  provided  ro  disengage  the 
generator  in  an  emergence. 

•  Standard: 

Select  correct  answers  lor  »r  least  ten  questions. 


K«*\  P-  *:.'«> 


f'i'Vtlbtu  k 


Factors  rh.»t  determine 
frequent*)  of  AC  gori¬ 
er  ator  out  put . 


Hr  us  hit.  •>.  k,c:'t.iUr  *rs. 


Factors  that  deft  rrn.ro. 

output  voltage. 


•  Does  the  number  of  windings 
in  the  field  relate  to  the 
voltage  or  the  frequency 

of  the  ourpur ? 

•  What  i.->  the  relationship  of 
number  of  magnet  pole*  fo 
frequency  of  the  output? 

•  Given  a  specific  number  ot 
windings  and  magnet  poles, 
what  determines  the  fre¬ 
quence  of  the  output? 

•  Thar  effect  on  frequency 
will  an  increase  in  rotation 
speed  have? 

•  How  does  operation  of  the 
brushless  generator  Ji ffer 
from  brush-type  generators? 

•  The  ire  rhe  advantages 

and  h  '-advantages  of  brush- 
} •  yi  nerutor s * 

•  That  cl*nf  d,.e*s  the*  number 
ot  turn  -  in  the  field  windings 
have  •  n  fh»*  output  voir  age  * 


Regulation  of  frequency 
by  controlling  rotation 
speed. 


Regulation  of  voltage. 


Supplying  a  IK.  air¬ 
craft  electrical  system 
from  an  AC  generator. 


Emergency  disconnect. 


•  «irh  no  change  in  field 
exc  itation,  what  effect 
will  change  in  rotation 
speed  have  on  output  voltage? 

•  How  does  a  constant  speed 
drive  provide  accurate  fre¬ 
quency  control  for  an  AC 
generator? 

•  How  can  the  rotational 
speed  of  rhe  (LSD  governor 
be  regulated? 

•  If  an  AC  generator  produces 
four  cycle  -  per  revolution 

at  what  RPM  must  it  operate 
to  develop  tOO  cycle  AC? 

•  There  no  manual  correction 
is  provided  in  the  cockpit, 
how  can  the  CSD  governor 
be  ad  \  jsted  to  increase  or 
decrease  controlled  RPM 
of  the  genet  ator? 

•  With  an  AC  generator  opera¬ 
ting  at  constant  speed,  what 
i actor  can  cause  the  output 
voltage  to  varv< 

•  How  will  the  field  excita¬ 
tion  current  relate  to  the 
output  voltage* 

•  How  can  minor  corrections 
in  voltage  be  accomplished? 

•  Jr  an  AC  generator,  supply¬ 
ing  IX  through  a  system  of 
rectifiers,  of  what  concern 
is  the  AC  output  frequency? 

•  There  ace  the  rectifiers 
normally  located? 

•  Whv  is  a  three  phase  AC 
generator  preferable  to  a 
single  phase  type  for  air¬ 
craft  use? 

•  What  provision  is  made  to 
disengage  the  generator 

from  rhe  CSD  in  an  emergency? 

•  How  can  the  generator  be 
re-engaged  ? 


CHARACTERISTICS  AND  OPERATING  PRINCIPLES 
OF  AIRCRAFT  *•!  FO  RK  MOTORS. 

(SEGMENT  F  ,  LEVEL  U 


Student  Performance  Goal 
•  Given: 

Written  information  and  multiple  completion  essav 
statements  concerning  characteristics  and  operating 
principles  of  aircraft  electric  motors. 
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•  Performance: 

The  student  will  complete  essay  statements,  by 
tilling  in  the  blanks,  which  deal  with  the  speed  and 
load  characteristics  of  series,  shunt,  and  compound 
wound  electric  motors,  the  function  of  a  commutator 
and  brushes  in  an  electric  motor,  the  operating  prin¬ 
ciples  of  magnetic  clutches  and  brakes  in  aircraft 
electric  motors,  and  the  data  that  is  needed  for  de¬ 
termining  a  suitable  replacement  motor. 


•  Standard: 

(  omplete  at  least  seven  essay  statements  correctly. 


KV\  Points 


I  ci  (Jhtu  k 


Data  needed  for  deter¬ 
mining  a  suitable  re¬ 
placement  motor. 


•  Name  aircraft  motor  appli¬ 
cations  where  an  instant 
stop  is  necessary. 

•  Where  can  the  data,  such 
as  speed,  horsepower,  cur¬ 
rent,  and  voltage  usually 
be  found  for  an  aircraft 
motor  ? 

•  What  other  data  is  usually 
needed  in  selecting  a  re¬ 
placement  motor? 

•  Why  is  it  usually  not 
practical  to  interchange 
AC  and  DC  motors? 


-Speed  and  load 
characteristics  of  DC 
electric  motors  of 
series,  shunt,  and  com¬ 
pound  wound  types. 


Aircraft  uses  for  DC? 
motors. 


[•unctions  of  the  com¬ 
mutator  and  brushes  in 
an  electric  motor. 


Magnetic  clutches 
and  brakes. 


•  What  effect  does  an  increase 
in  load  have  on  the  speed 
arid  torque  of  a  series  wound 
motor? 

•  What  is  the  starting  torque 
characteristic  of  a  series 
wound  motor  where  the  load 
is  heavy  when  first  started? 

•  Why  is  a  shunt  wound  motor 
called  a  "constant  speed’’ 
motor? 

•  What  is  the  relative  starting 
torque  of  a  shunt  wound  motor? 

•  Describe  the  speed  and  torque 
characteristics  of  a  compound 
wound  motor. 

•  Why  is  a  compound  motor 
best  for  an  operation  subject 
to  sudden  heavy  loads? 

•  Name  examples  of  aircraft 
applications  for  each  type 
of  DC  motor  (series,  shunt, 
and  compound). 

•  Why  are  high  speed  and  rela¬ 
tively  high  current  motors 
usually  selected  for  aircraft 
applications? 

•  Compare  the  function  and 
operation  of  the  commutator 
and  brushes  in  a  motor  and 
generator. 

•  If  emery  cloth  is  used  on  the 
commutator  of  a  motor,  what 
maltunccions  may  it  cause? 

•  What  is  the  primary  function 
of  a  magnetic  clutch  and 
brake  mechanism  in  an  air¬ 
craft  motor? 

•  Why  is  a  clutch  needed  be¬ 
tween  the  armature  and  the 
brake  when  the  brake  must 
stop  the  mechanical  action 
instantly? 


CHECK  OPERATION  OF  A  REVERSIBLE  MOTOR 
AND  ADJUST  LIMIT  SWITCHES. 

(SEGMENT  G,  LEVEL  2) 


Student  Performance  Goal 


•  Given: 

Written  information,  an  unlabeled  schematic  diagram 
and  a  mock-up  of  an  aircraft  cooling  door  or  other 
device  actuated  by  a  DC  reversible  motor,  with 
written  procedures  or  check  sheet  for  adjustment 
of  limit  switches. 


•  Performance: 

The  student  will  label  the  diagram  to  identify  the 
motor  armature,  opening  and  closing  field  windings 
and  limit  switches,  control  relays,  control  switch 
and  power  supply  circuit  components.  He  will 
check  the  operation  of  the  motor,  and  adjust  the 
limit  switches  for  proper  actuator  travel. 


•  Standard: 

At  least  eight  correctly  labeled  diagram  components, 
operational  check  and  travel  adjustment  performed 
in  accordance  with  written  procedures  or  check 
sheet  provided. 


Key  Points 


Fci’cllntck 


Aircraft  reversible 
electric  motors. 


•  How  many  windings  does 
the  field  of  an  aircraft  re¬ 
versible  motor  usually  have 
and  what  is  such  a  field 
called? 

•  How  is  the  direction  of 
rotation  usually  selected? 

•  Why  is  an  aircraft  rever¬ 
sible  motor  usuallv  series 
wound? 

•  How  many  brushes  does  an 
aircraft  reversible  motor 
have? 
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•  At  what  angle  to  the  com* 
mutator  are  the  brushes 
mounted? 

Drive  mechanism  and  •What  mechanism  is  provided 
limit  switches.  to  make  it  possible  for  a 

small  high  speed  reversible 
motor  to  safely  drive  large 
mechanical  loads  such  as 
landing  gear  or  wing  flaps? 

•  Why  are  limit  switches  needed? 

•  Where  are  the  limit  switches 
usually  located? 

•  What  is  the  name  given  to 
the  assembly  containing 
the  reversible  motor  and 
its  drive  mechanism? 

•  Why  are  relays  or  solid  state 
gates  often  used  between 
the  control  switch  and  field 
windings? 

Limit  switch  adjust-  •What  is  the  reason  a  method 
ment.  of  adjustment  is  usually  pro¬ 

vided  for  both  limit  switches? 

•  Why  is  it  very  important  that 
adjustment  procedures  given 
in  rhe  service  instructions 
be  strictly  adhered  to? 

•  Describe  how  indicator  lights 
may  be  operated  by  the  limit 
switches  to  give  cockpit  in¬ 
dication  of  operation  in 
either  direction  of  travel. 

. \ i tit  s  Che ck  Itc ms 

Did  the  student: 

Label  the  components  •Use  correct  terminology  for 

in  an  unlabeled  circuit  his  labels? 

diagram  of  an  aircraft  *Show  direction  of  travel  for 

cooling  door  or  other  each  field  winding  and  limit 

device  actuated  by  a  switch? 

reversible  DC'  motor. 

On  a  mock-up  of  an  air-  •Use  the  check  sheet  or  pro¬ 
craft  cooling  door  or  cedures  provided? 

other  device  jcruarcd  •Make  adjustments  in  the 
bv  a  reversible  motor.  proper  order? 
check  operation  of  the  •Check  operation  through  full 
motor  and  adjust  the  travel  in  each  direction? 
limit  switches  for  spe¬ 
cified  travel  of  the  actuated 
device  tn  each  direction. 


_3 
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FLUID  LINES  AND  FITTINGS 


17.  FABRICATE  AND  INSTALL  RIGID  AND  FLEX- 
IBLE  FLUID  LINES  AND  FITTINGS.  (EIT  = 

25  hrs.,  T  =  8 Vi  hrs.,  L/S  =  16 Vi  hrs.)  6  segments 

(UNIT  LEVEL  3) 

BEND  ALUMINUM  AND  STAINLESS  STEEL  TUBING. 

(SEGMENT  A.  LEVEL  3) 

Student  Performance  Goal 

•  Given: 

Written  information,  samples  of  aluminum  and 
stainless  steel  tubing  of  various  diameters,  tube 
bending  tools  and  equipment. 

•  Performance: 

The  student  will  make  three  bends  in  soft  aluminum 
tubing  using  hand  bending  methods.  He  will  make 
3  bends  each  in  aluminum  alloy  and  stainless  steel 
tubing  using  hand  or  production  bending  tools. 

•  Standard: 

All  bends  will  meet  return-to-service  standards  for 
circular  shape  and  smooth  appearance  and  will  con¬ 
form  to  minimum  bend  radii  rules. 

Key  Points  Feedback 

Minimum  bend  radii.  «Why  is  a  minimum  radius 
established  for  a  tube 
bend? 

•  How  is  the  radius  of  a 
tube  bend  measured? 

•  Which  method  would  help 
obtain  a  satisfactory  bend 
to  an  aluminum  tube  under 
field  or  emergency  condi¬ 
tions? 

•  What  is  a  good  rule  of 
thumb  for  determining  mini¬ 
mum  bend  radius  for  hand 
bending  of  soft  aluminum? 

•  Compare  the  minimum  bend 
radii  for  aluminum  alloy  and 
stainless  steel  tubing  of 
the  same  outside  diameter, 
for  certificated  aircraft 
tubing  installations. 

Soft  aluminum  tubing  «How  is  a  filler  such  as  dry 

bent  by  hand.  sand  used  in  hand  bending? 

•  What  are  "spring  type 
benders”  and  how  are  they 
used  in  hand  bending? 

•  What  is  the  largest  OD  soft 
aluminum  tubing  (1100, 

3003,  or  5052)  which  may 


Hand  tube  bending  «Whv  does  a  hand  bending  tool 
tools.  require  separate  attachments 

for  each  OD  size  of  tubing? 

•  How  can  the  desired  angle 
of  bend  be  obtained  with  a 
hand  bending  tool? 

•  What  is  provided  to  assure 
proper  roundness  of  the 
tube  in  the  bend? 

b.  Power  tube  bending,  *How  does  a  production  tube 
bender  differ  from  a  hand 
bending  tool? 

•  How  is  the  production  bender 
adjusted  for  the  OD  of  the 
tubing  ? 

•  How  is  a  mandrel  used  for 
bending  thin  wall  tubing  and 
for  bends  of  less  than  standard 
rad ;us? 

Activities  Check  Items 

Did  the  student: 

Select  samples  of  soft  •Determine  maximum  OD 
aluminum  tubing  of  which  may  be  bent  by  hand? 

suitable  OD  and  make  •  Follow  proper  method  of 
3  hand  bends  of  various  using  filler  in  tubing? 
angles  as  assigned  by 
the  instructor. 

Make  3  bends  in  alu-  »Measure  and  mark  tubing 
minum  alloy  tubing  and  for  acceptable  minimum 
3  bends  in  stainless  bend  radii  for  all  bends? 
steel  tubing  using  »Select  proper  attachments 

hand  bending  tool  or  for  hand  bending  tool  or 
production  bending  properly  adjust  the  produc- 

machine.  tion  bending  machine? 

FORM  A  BEAD  ON  TUBING. 

(SEGMENT  B,  LEVEL  3) 

Student  Performance  Goal 

•  Given: 

Aluminum  tubing,  beading  tools  and  reference  in¬ 
formation  pertaining  to  the  beading  of  tubing. 

•  Performance: 

The  student  will  form  a  bead  at  the  tubing  ends  of 
two  different  diameters  of  aluminum  tubing. 

•  Standard: 

The  beads  formed  on  the  tubing  will  complv  with 
MIL  Specifications  and  comply  with  the  dimensions 
and  quality  of  workmanship  established  by  these 
specifications. 


/•' •  •’dbiu  k 


•  What  tools  aie  available  to 
bead  tubing? 

•  Is  a  lubricant  required  for 
beading? 

•  What  tubing  materials  can 
be  beaded? 

•  What  is  the  alternative  when 
the  material  cannot  be  bead* 
ed  ? 

1  *i-e  •Outline  the  procedure  for 

beading  a  tube. 

•  Describe  the  proper  dimen- 
v'nps'  for  a  finished  bead. 


v  '  bet  k  Items 

ni  l  the  student: 

F-  ,.ti.s  i  a»,l  nu  tv,  •  •Selecr  a  material,  alloy 
different  <i  m  and  temper  which  could  be 

■  '»il beaded’ 

•  Square  the  tubing  ends  and 
deburr  before  beading  the 
tubing? 

•  Select  and  correctly  use  the 
)•♦*  ‘di"g  tools,  i.e.,  correct 
mandrel  ro  match  tubing  dia¬ 
meter-.,  etc.? 

*Csc  lubricants  as  required? 

•  Inspect  the  tubing  beads  for 
dimension,  '  racks,  thin  out, 
deformation  or  gouges? 


I  \upir  v  it.  n  ARKS  ON7  IUBING. 

fSFCMFN  r  C,  LEVEL  3) 


Student  Performance  Goal 

♦  Given: 

Aluminum  tubing,  flaring  tools  and  reference  infor¬ 
mation  pertaining  to  rhe  flaring  of  tubing. 

•  Per  ,'ormanee : 

1‘he  student  will  form  a  single  flare  at  one  end  of 
the  mb»ng  »nd  a  double  flare  at  the  other  end. 


Tubing  materials. 


Flaring  procedures. 


•  Why  should  flaring  tools  be 
kept  clean  and  maintained 
in  good  condition? 

•  Why  is  the  degree  angle  of 
a  flaring  tool  critical? 

•  What  is  the  difference  be¬ 
tween  a  single  and  a  double 
flare  ? 

•  Name  the  materials  from 
which  tubing  is  manufactured. 

•  What  kind  of  flare  could  be 
formed  on  a  soft  aluminum 
tube  of  3/8  inch  diameter? 

•  When  the  diameter  of  a  tubing 
section  is  specified,  does 
this  identify  the  inside  or 
outside  diameter  of  the 
tubing? 

•  Describe  the  procedure  for 
cutting,  de-burring  and 
squaring  a  tube  prior  to 
flaring. 

•  Identify  the  desirable  fea¬ 
tures  of  a  finished  flare. 

•  What  problems  will  probable 
result  from  using  steel  wool 
to  polish  aluminum  tubing* 


Activities 


(  beck  Items 

Did  the  student: 


Form  a  single  and 
double  flare  on  a  piece 
of  aluminum  tubing. 


•  Select  a  material  and  tem¬ 
per  condition  that  could  be 
flared? 

•  Use  the  correct  tools  and 
follow  the  correct  proce¬ 
dure? 

•  Inspect  the  completed 
flares  and  detect  any  de¬ 
fects  present? 


FABRICATE  AND  INSTALL  FLEXIBLE  HOSES. 

(SEGMENT  D,  LEVEL  3} 


Student  Performance  Goal 


•  St..;.  P',h 

i  I  #*  :.♦>**«;  -ill  meet  MIL  Specifications  and  be  free 
P  •  ■».=  i  Purified  in  AC  43.13—1. 

'■  fvf1-  f- erdbac k 

I  -1  ' '  ■  »g  t  nib.  *What  tools  may  be  used  to 

flare  aluminum  tubing  for 
aircraft  type  fittings? 

•What  safety  precautions 
should  be  observed  when 
using  flaring  tools? 


•  Given: 

Field  replaceable  fittings,  flexible  hose,  installa¬ 
tion  tools  and  appropriate  reference  information. 

•  Performance: 

The  student  will  identify  and  select  the  correct 
hose  materials  and  fittings  from  stock,  make-up 
and  install  a  flexible  hose  assemb’v  in  a  fluid 
system. 
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•  Standard: 

The  hose  assembly  and  installation  will  be  of  such 
quality  that  it  will  function  without  leakage  under 
the  operating  pressures  of  the  system. 

Kc\  Points  !■' cal  buck 


Install  fittings  on 
hose. 


Install  and  test  hose 
in  system. 


•Correctly  use  tools  and 
follow  the  correct  proce¬ 
dure  for  installation  of 
fittings? 

•  Install  and  inspect  for 
return-to-service? 


Tool  selection. 


Material  selection  and 
storage  of  hose 
materials. 


Installation  of 
fittings. 


Installation  of 
flex-hoses  in  fluid 
systems. 


•  What  tools  are  necessary 
to  the  field  installation  of 
fitting  ends  on  flexible  hose 
assemblies? 

•  What  physical  characteristics 
or  appearance  permits  the 
identification  of  flexible 
hose  materials? 

•  How  do  AN  and  MIL  speci¬ 
fications  apply  to  the 
identification  of  hose? 

•  What  factors  must  be  con¬ 
sidered  when  estimating  the 
length  of  a  flexible  hose? 

•  What  can  be  done  to  mini¬ 
mize  the  deterioration  of 
hose  while  it  is  in  storage? 

•  What  is  understood  by  the 
term  "shelf  life"  as  applied 
to  rubber  products? 

•  Why  do  flexible  hoses  have 
a  linear  stripe  as  part  of  the 
identification  coding? 

•  What  methods  are  available 
for  attaching  fittings  to 
flexible  hoses? 

•  Why  are  special  tools 
recommended  when  install¬ 
ing  the  fittings  on  flexible 
hoses? 

•  What  precautions  should 

be  observed  when  installing 
fittings  on  flexible  hoses? 

•  What  hazards  may  exist 
while  pressure  proof-testing 
flexible  hose? 

•  How  does  internal  pressure 
affect  the  length  of  a 
flexible  hose? 

•  Describe  a  procedure  that 
will  minimize  the  tendency 
of  a  flexible  hose  to  loosen 
the  coupling  nuts  at  the 
fittings. 


Ann  itics 


(.heck  Items 

Did  the  student: 


Identify  and  select 
hose  and  fittings. 


RECOGNIZE  DEFECTS  IN  METAL  TUBING. 

(SEGMENT  E,  LEVEL  31 


Student  Performance  Goal 

•  Given: 

Random  samples  of  meral  tubing  that  may  display 
defects  that  would  cause  the  tubing  to  be  rejected. 

•  Performance: 

The  student  will  select  one  sample  section  of 
tubing  that  would  be  rejected  due  to  each  of  the 
following  defects: 

a.  Deep  scratches  or  dents. 

b.  Flattened  tube  bends. 

c.  Defective  flare. 


•  Standard: 

The  identification  of  samples  containing  defects 
will  be  without  error. 


Key  Points 


/■(  c  cl  hue  k 


Defects  in  tubing. 


Repairing  metal 
tubing. 


•  What  publications  describe 
the  limits  to  defects  per¬ 
mitted  in  metal  tubing? 

•  How  does  a  mechanic  decide 
whether  a  tube  should  be  re¬ 
paired  or  replaced? 

•  Describe  the  limits,  tools 
and  procedure  to  be  followed 
in  repairing  scratched  or 
dented  metal  tubing. 

•  W'hat  repair  procedure  may 
be  considered  when  the 
damage  is  limited  to  a 
single  severe  dent  in  a 
section  of  metal  tubing? 

•  Describe  the  general  prac¬ 
tices  that  will  tend  to  re¬ 
duce  damage  caused  by 
maintenance  mechanics  to 
metal  fluid  lines. 


Activities 


(..hec  k  Ite'i.s 
Did  the  student: 


•  Measure  and  appraise  the 
damage  to  reach  the  deci- 


•  Select  the  correct  hose  as 
dictated  by  the  system 
fluid  and  pressures. 
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Identify  repairable 
rejected  metal  tubing 
samples. 


sion  ? 


•Use  reference  information 
and  correctly  interpret  spe¬ 
cifications  describing  re¬ 
pairable  defects? 

INSTALL  A  SECTION  OK  TUBING. 

(SEGMENT  F.  LEVEL  3) 

Student  Performance  Goal 

•  Given: 

Sections  of  replacement  tubing  and  various  fluid 
carrying  systems  installed  in  an  airplane  or  mock- 
up  and  an  appropriate  manual. 

•  Performance: 

The  student  will  install  a  replacement  section  of 
tubing  as  a  procedure  to  repair  the  fluid  systems. 

He  will  determine  the  proper  routing  and  support  of 
the  tubing  section  by  reference  to  the  manuals,  in¬ 
stall  the  replacement  tubing  with  AN,  MS  and  hose 
clamp  type  fittings  and  make  an  operational  check 
of  the  systems. 

•  Standard: 

The  installation  will  be  of  such  quality  that  the  sys¬ 
tem  functions  normally  and  there  is  no  leak  in  the 
replacement  section  of  the  system. 


•What  governs  the  choice  of 
lubricants  when  assembling 
line  connections  in  the  various 
fluid  systems? 

•  What  determines  the  minimum 
bend  radii  for  rigid  tubinq  and 
for  flexible  hose? 

•  What  maximum  reduction  in 
original  outside  diameter  is 
allowed  when  bending  tubing 
for  fluid  lines? 

•  What  is  the  purpose  of  bond¬ 
ing  fuel  lines? 

•  What  are  the  means  by  which 
you  might  identify  the  tubing 
of  a  particular  fluid  system? 

•  List  and  discuss  the  types 
of  hose  clamps. 

•  What  inspection  aids  or  de¬ 
vices  would  an  inspector  em¬ 
ploy  when  troubleshooting  a 
fluid  system? 

Activities  Check  Items 

Did  the  student: 

Install  sections  of  aPlan  routing? 

tubing  in  the  system. 


Kc\  Potnts 


Feedback 


Activities 


Check  Items 
Did  the  student: 


Routing  of  fluid  lines. 


Types  of  tubing 
connection. 


Installation  of 
fluid  lines. 


•  Why  are  fluid  lines  routed 
below  electrical  lines? 

•  Why  are  fluid  lines  routed 
away  from  movable  controls? 

•What  special  precautions 
should  be  observed  in  routing 
fuel  lines  through  bulkheads, 
firewalls,  entry-ways,  crew 
compartments,  baggage  com¬ 
partments  ? 

•  What  is  an  AN  fitting? 

•  What  is  an  MS  flareless 
fitting? 

•  What  procedure  is  followed 
to  install  an  MS  fitting? 

•  What  is  the  disadvantage  of 
using  pipe-threaded  fittings? 

•  W'hy  is  tubing  beaded? 

•  When  are  flexible  connec¬ 
tions  used? 

•  W'hat  are  the  different  types 
of  securing  devices  used  for 
supporting  fluid  lines? 

•  Why  are  torque  values  required 
for  fluid  line  connections? 

•  What  references  are  used  to 
determine  proper  torque  values 
for  fluid  line  connections? 
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Perform  an  opera¬ 
tional  check  of  the 
system. 

Inspect  the  replaced 
tubing  section. 


•Identify  and  install  fittings 
of  the  AN,  MS  and  hose 
clamp  types? 

•  Identify  supporting  points? 

•Determine  bonding  required? 

•  Apply  proper  lubricant  and/or 
sealant  to  fittings? 

•Install  tube  or  hose  in 
mock-up? 

•  Torque  all  connections? 

•Anchor  and  bond  fluid  lines? 

•  Install  identification  mark¬ 
ings? 

•Cycle  the  system  from  an 
operational  check  list? 

•  Check  for  leaks,  excessive 
vibration,  chafing,  clear¬ 
ance  from  moving  parts? 

•Make  a  logbook  entry? 

•Observe  safety  in  pres¬ 
surized  systems  by  bleeding 
pressure  before  removing 
the  tube? 


I 


I 


MATERIALS  AND  PROCESSES 


18.  PERFORM  PRECISION  MEASUREMENTS. 

(KIT  --  12  hrs.,  T  =  2  hrs.,  L/S  =  10  hrs.) 

1  segment 

(UNIT  LEVEL  3) 

INSPECT  AIRCRAFT  COMPONENTS  FOR  WEAR. 

(SEGMENT  A,  LEVEL  3) 

Student  Performance  Goal 

•  Given: 

Used  and  worn  aircraft  components  including  shafts, 
bearings,  bearing  journals,  cylinders  with  asso¬ 
ciated  pistons,  connecting  rods,  crankshaft,  sheet 
metal  parts,  and  inspection  tools,  including  micro¬ 
meters,  calipers,  hole  and  snap  gauges,  dial  indi¬ 
cators,  T  blocks,  surface  plates  and  written  in¬ 
spection  data,  blank  report  forms  and  status  tags. 

•  Performance: 

The  student  will  perform  inspections  using  appro¬ 
priate  inspection  tools  to  detect  wear  and/or  de¬ 
terioration  in  twenty  used  and  worn  aircraft  com¬ 
ponents  and  complete  typical  report  forms  or  status 
tags  indicating  acceptance  or  rejection  of  the  in¬ 
spected  components. 

•  Standard: 

At  least  fifteen  inspections  and  report  forms  will 
be  completed  in  conformance  with  the  written  data 
provided. 

Key  Points  feedback 

Inspection  concepts:  ®W’hat  is  the  difference  be¬ 

tween  an  ordinary  micro- 

a.  Manufacturing  (pro-  meter  and  a  vernier  micro¬ 
duct  ion)  meter? 

-production  •Name  some  of  the  precau- 

tolerances.  tions  that  should  be  ob- 

— normal  rejection  served  when  handling  pre- 

factor.  ci.sion  measuring  instru^ 

-statistical  in-  ments. 

spection.  (spot-  •Describe  the  procedure 

checking,  normal  used  to  calibrate  a  micro- 

curves,  100’':  in-  meter  (gauge  blocks), 

spection,  quality  •Describe  the  difference  be- 
<  ontrol).  tween  a  hole  snap-gauge 

and  a  ball  gauge.  Give  ex¬ 
amples  of  where  these 
gauges  might  be  used. 

b.  Line  maintenance.  •Explain  why  go-no-go 

gauges  are  often  used  in 
place  of  other  measurement 
techniques. 


Inspection.  •  Explain  the  meaning  of  the 

terms  "nominal  dimensions." 

a.  Dimensional  #Whar  is  the  difference  be- 

checks.  tween  a  manufacturing 

tolerance  and  a  service- 
limit? 

•  Name  the  tools  and  describe 
the  method  that  would  be 
used  to  check  the  alignment 
of  a  shaft. 

b.  Fits  and  *What  care  should  be  given  a 

clearances.  precision  surface  plate? 

Give  examples  of  some  abuse 
which  should  be  avoided? 

•  Describe  the  difference  be¬ 
tween  a  "right”  and  a  "loose” 
fit  -  as  applied  to  precision 
measurements. 

Status  report  forms  •What  significance  is  asso- 

and/or  tags.  ciated  with  red,  green  and 

yellow  status  tags? 

•  Who  is  responsible  for  de¬ 
termining  whether  a  part  is 
repairable,  serviceable  or 
rejected  ? 

•  Why  do  status  forms  require 
serial  numbers,  time  in  ser¬ 
vice,  etc? 

Activities  (.beck  Item i 

Did  the  student: 

Use  a  micrometer  to  •Select  micrometer  of  size 
measure  the  outside  compatible  with  diameter  to 

diameter  of:  be  measured? 

a.  A  shaft.  *Exercise  care  in  handling 

b.  A  bearing.  both  micrometer  and  parts 

c.  A  bearing  journal.  being  measured? 

d.  The  thickness  of  »Take  measurements  at 

a  thin  sheet  of  multiple  positions  to  detect 

steel  or  aluminum.  out  of  round? 

•  Make  written  record  of  mea¬ 
surements  ? 

Measure  a  small  hole  •Select  ball  or  snap  gauge 
in  a  typical  aircraft  and  micrometer  of  appro- 

part.  priate  size? 

•  Demonstrate  "feel”  in  making 
measurement  and  exercise 
care  for  measuring  tools? 

•Make  written  record  of  mea¬ 
surements  ? 

Read  and  interpret  a  *Take  multiple  position  mea- 
vernier  micrometer  to  surements  and  make  written 
measure  the  fit  of:  record  of  measurements? 

a.  A  ball  or  roller  bearing 
into  a  machined  recess. 


1  (  til  Utcs 


b.  The  inner  race 
diameter  of  a  ball 
or  toiler  bearing 
to  a  shaft. 

c.  A  shaft  into  a  fric¬ 
tion  (plaint 
bearing. 

d.  A  piston  into  a 
cylinder. 

e.  A  shaft  into  a 
machined  hole. 

L'se  a  dial  indicator, 
'Y”  blocks  and  a  sur¬ 
face  plate  to  check  the 
alignment  of  a  shaft,  a 
connecting  rod  and  the 
"run-out"  of  a  crank- 


Lse  go-n o-go  and/or 
srretch  gauges  (as  ap¬ 
plicable^  to  inspect  in¬ 
take  i'i  exhaust  valves, 
valve  guides,  machined 
threads,  and  machined 
bearing  surfaces. 
Record  findings  (dimen¬ 
sion  fit  tolerance 
remarks)  on  typical 
inspection  report  form 
or  status  rag. 


(  bi  l  k  I  ( i‘  ?r.  S' 

Did  the  student: 

•  Locate  manufacturer's  table 
of  limits  and  compare  actual 
measurements? 

•  Apply  specifications  in  ac¬ 
cepting  or  rejecting  the  in¬ 
spected  components? 


•  Use  method  or  technique 
specified  in  manufacturer’s 
manual? 

•  Make  written  record  of 
alignment  measurement? 

•  Apply  specifications  or 
tolerance  in  accepting  or 
rejecting  the  component? 

•  Exercise  care  in  handling 
tools  and  equipment?  (Did 
not  force  or  damage.) 

•  Make  written  record  of 
findings? 


•  Sign  the  form? 

•  Correctly  identify  the  part? 

•  Date  and  report  and/or  cag? 

•  Indicate  the  reason  for  re¬ 
jection  ? 


•  Standard: 

Correctly  identify  ten  different  bolts  from  AN 
markings  and  by  measurement  and  install  bolts 
and  nuts  in  accordance  with  return-to-flight 
standards. 


19.  IDENTIFY  AND  SELECT  AIRCRAFT  HARD¬ 
WARE  AND  MATERIALS.  (FIT  -  38  hrs.,  T  = 

21  hrs.,  L/S  -  17  hrs.)  8  segments 

(UNIT  LEVEL  3) 

IDENTIFY  AND  INSTALL  AIRCRAFT  BOLTS. 

(SEGMENT  A,  LEVEL  3) 

Student  Performance  Goal 

•  Given: 

A  random  display  of  aircraft  quality  bolts,  a  bolted 
installation  problem  on  an  aircraft  powerplant  or 
mock-up  and  written  information. 

•  Performance: 

On'  .in  aircraft,  powerplant,  or  mock-up,  the  student 
a  ill  determine  the  correct  length  of  bolts  to  install 
some  bolts  with  castle  nuts  and  some  wirh  self- 
lot!  tin:  nuts  and  torque  to  correct  values. 


Key  Points 

Standard  aircraft  bolts 
and  fasteners. 


Standard  aircraft 


Machine  screws. 


P— K  (self  tapping) 


feedback 

•  What  is  the  difference  be¬ 
tween  AN  and  NAS  close 
tolerance  bolts? 

•  What  feature  permits  iden¬ 
tification  of  an  internal 
wrenching  bolt? 

•  How  does  a  bolt  differ 
from  a  screw? 

•  How  does  a  castle  nut  differ 
from  a  self-locking  nut? 

•  How  does  a  nut  plate  or 
anchor  nut  differ  from  a 
self-locking  nut? 

•  How  can  a  mechanic  dis¬ 
tinguish  between  a  shear 
nut  and  a  castle  nut? 

•  Compare  the  physical 
characteristics  of  a  check- 
nut  and  a  plain  nut. 

•  What  are  the  head  shapes 
of  machine  screws? 

•  What  is  the  difference  be¬ 
tween  a  stress  screw  and 
machine  screw? 

•  Why  are  machine  screws 
available  in  both  coarse 
and  fine  threads? 

•  What  materials  are  used  in 
the  manufacture  of  machine 
screws  ? 

•  If  a  stud  has  both  coarse 
and  fine  threads,  which  of 
the  threads  is  tapped  into 
the  softer  material? 

•  Why  aren’t  nuts  on  studs 
generally  saftied  with  a 
cotter  pin? 

•  Describe  the  use  of  a 
step  stud. 

•  What  is  a  helicoil? 

♦What  head  shapes  are 

available? 

•  What  types  of  recesses 
are  provided  for  a  screw¬ 
driver? 

•  W'hat  finish  is  generally 
used  to  prevent  rusting? 

•  How  does  the  strength  of  a 
P  —  K  .screw  compare  with  a 
machine  screw? 
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Locking  devices. 


Machine  screw  threads. 


AN*  and  NAS  numbering 
systems. 


Special  purpose  bolts: 

a.  (.lose  tolerance. 

b.  Internal  wrenching. 

c.  Corrosion  re¬ 
sistant. 


Head  markings  on 
bolts. 


iWhat  is  a  tinnerman  nut? 

—a  single  dash. 

From  what  materials  are 

—a  double  dash. 

cotterpins  made? 

-  triangle. 

►  What  are  lock  washers? 

-circle. 

i  Explain  how  tab  and  spring 

Color  coding  of  bolts. 

•  What  color  is  used  to  indi¬ 

type  washers  act  to  safety 

cate  magnaflux,  zyglo  or 

a  bolt-nut  installation. 

X-ray  inspection  of  bolts? 

What  are  roll  pins?  How 

Determining  bolt 

•  VI  by  are  washers  used  in 

are  they  secured? 

length. 

bolt-nu*  assembly  opera¬ 

►  What  are  pal -nuts? 

tions? 

►  How  do  you  remove  and  in¬ 

•  What  problems  would  occur 

stall  a  circlip? 

if  the  threaded  portion  of 

►  What  materials  are  used  for 

the  boh  had  bearing  on  the 

safety  wire? 

bolt  hole  in  the  part? 

►  What  is  meant  by  the  term 

•What  is  grip  length  of  a 

"NC”  thread? 

bolt  ? 

►  Is  the  thread  on  a  hex  head 

•  How  does  grip  influence 

aircraft  bolt  a  coarse  or 

bolt  length? 

fine  thread? 

Selection  and  use  of 

•  How  does  temperature  in¬ 

►  Interpret  the  following 

self-locking  nuts  for 

fluence  the  selection  of  a 

thread  designations: 

specific  applications. 

self-locking  nut? 

»10-$2NF 

•  If  a  bolt-nut  installation 

W-28NF 

will  be  subject  to  rotation, 

*  6-32NC 

what  kind  of  nut  should  be 

►  How  can  the  tap  drill  size 

used  ? 

for  a  particular  thread  be 

•  In  what  manner  does  a 

determined? 

drilled  shank  bolt  effect 

►  How  can  a  mechanic  deter¬ 

the  installation  of  a  self¬ 

mine  a  clearance  drill  size 

locking  nut? 

for  a  specified  thread? 

•  What  are  the  limitations  to 

►  What  is  meant  by  a  Class  3 

the  use  of  and  re-use  of  a 

thread  fit? 

self -lock mg  nut  ? 

►  How  can  the  dimensions  for 

Torque  values. 

•  If  you  found  different  torque 

AN  and  NAS  bolts  and 

values  specified  in  the 

screws  be  determined? 

manufacturer’s  manual,  than 

►  In  what  fractional  incre¬ 

those  specified  in  FAA  pub¬ 

ments  are  the  diameters  of 

lications.  which  values 

bolts  measured? 

would  you  adhere  to? 

►  In  what  fractional  increments 

Measurement  values. 

•  Explain  how  you  would  con¬ 

are  the  lengths  of  bolts  mea¬ 

vert  inch-pounds  to  foot¬ 

sured? 

pounds. 

►  Cite  some  examples  of  where 

•  What  stresses  are  considered 

a  close  tolerance  bolt  would 

when  torque  values  are  spe¬ 

be  used. 

cified  for  a  particular  dia¬ 

•  What  kind  of  finish  is  com¬ 
mon  to  a  standard  AN  steel 

meter  of  boh? 

bolt? 

■  \<  til  i ties 

C.l'cck  It  ms 

•  Name  several  kinds  of  in¬ 
ternal  wrenching  bolts. 

Did  the  student: 

•  Why  aren’t  corrosion  re¬ 

Select  steel  bolts 

•  Recognize  head  identifica¬ 

sistant  bolts  plated? 

from  random  display. 

tion  markings? 

•  What  would  an  "X”  or  a 

•  Interpret  AN  or  NAS  codes 

or  asterisk  indicate  as 

in  specifying  diameter. 

a  head  marking  on  a  boh? 

length  and  material? 

•  Identify  each  of  the  follow¬ 

Determine  and  obtain 

•  Select  correct  grip  length? 

ing  symbols  that  might  ap¬ 

correct  length  bolt  for  th 

e 

pear  on  a  bolt: 

specific  installation. 
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Install  bolt,  washer 
and  nut. 


Torque  and  safety. 


Allow  for  correct  exposure 
of  thread  through  self-locking 
nut  and/or  position  of  cotter 
pin  hole  in  castellation  of 
nut? 

Interpret  specification  of 
torque  values? 


Hardness  identifi¬ 
cation. 


IDENTIFY  ALUMINUM  ALLOYS. 

(SEGMENT  B,  LEVEL  3) 

Student  Performance  Goal 

•  Given: 

A  random  display  of  sheet  aluminum  samples  in¬ 
cluding  at  least  ten  different  alloy  types  and  written 
aluminum  alloy  reference  data. 

•  Performance: 

The  student  will  identify  ten  samples  of  the  various 
family  groups  of  aluminum  allo>  by  visual  recognition 
of  code  designators  and  select  appropriate  alloys  for 
ten  specified  aircraft  applications. 

•  Standard: 

Correctly  select  at  least  eight  aluminum  family 
group  samples  and  at  least  eight  alloys  for  speci¬ 
fied  applications. 


Kc\  I'ti/nfs 


l  \  id  hack 


Alclad/pureclad 

identification. 


Ar  tn  itics 


Select  aluminum 
alloy  sheet  and/or 
extrusion  from  dis¬ 
played  samples,  iden¬ 
tifying  the  alloy  and 
hardness. 

Describe  the  applica¬ 
tion  of  an  identified 
material  for  repairs  to: 


•  Which  of  the  alloys  are 
used  for  rivets? 

•  Explain  why  a  sheet  of 
aluminum  would  not  be 
identified  as  11008-14. 

•  If  it  was  necessary  to  form, 
bend  or  shape  a  piece  of 
heat  treatable  aluminum, 

in  what  temper  condition 
would  the  material  be 
ordered? 

•  What  happens  to  all  alu¬ 
minum  alloys  when  they  are 
hammered,  bent  or  shaped? 

•  What  code  markings  indi¬ 
cate  that  an  aluminum  alloy 
has  a  clad  finish? 

•  What  is  the  average  thick¬ 
ness  of  a  clad  surface? 

Check  ltc»: s 

Did  the  student: 

•  Promptly  recognize  mater¬ 
ials? 

•  Note  alloy  identification? 

•  Note  hardness  designation? 


•  Note  material  identifica¬ 
tion  on  original  structure 
and/or  referenced  material 


.ire  manufactured  from  heat 
treatable  aluminum  alloys? 

•  What  aluminum  alloys  are 
commonly  used  for  welded 
fuel  tanks? 

For  fairings  and  cowlings? 

•  Which  <’f  the  alloys  are  both 
weldable  and  heat  treatable? 


Student  Performance  Goal 
•  Given: 

Random  selection  of  aircraft  steel  alloy  tubing  and 
sheet,  and  SA  L  or  A  ISA  code  publications. 


Old  .tnd  new  code 

•  Why  was  the  code  number¬ 

a. 

Stressed  skin. 

specification  in  the  manu¬ 

numbering  systems. 

ing  system  changed? 

facturer's  structural  repair 

•  What  comparison  may  be 

manual? 

made  between  the  two  code 

b. 

Internal  structure. 

•  Make  determination  of  dif¬ 

i 

systems? 

ference  in  strengths  if  an 

l 

•  What  general  cross  reference 

c. 

Cowlings/ fairings. 

alternate  material  is  being 

\ 

exists  between  the  two  cod¬ 

used  in  lieu  of  original? 

S 

ing  systems? 

d. 

Secondary  struc¬ 

•Show-  awareness  of  clad¬ 

! 

Alloy  identification. 

•  Considering  commercially 

ture. 

ding  in  both  original  struc¬ 

i 

pure  aluminum  as  the  base, 

ture  and  selected  repair 

.] 

j 

approximately  what  percent¬ 

material  ? 

i 

age  of  alloy  is  added  to  de¬ 

•Correctly  select  a  material 

* 

velop  the  typical  heat  treat¬ 

which  could  be  severely 

4 

able  aluminum  alloy? 

formed? 

j 

•  How  does  the  code  system 

] 

■] 

identify  the  major  element 

i 

in  an  aluminum  alloy? 

IDENTIFY  STEEL  ALL 

.OYS. 

\ 

•  What  parts  of  the  airplane 

(SEGMENT  C,  LEVEL  3- 

j 
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•  Performance: 

The  student  will  identify  the  SAE  code  markings 
and,  referring  to  the  SAE  or  A1SA  publications,  in¬ 
terpret  the  coding  for  ten  samples. 

•  Standard: 

identification  of  material  and  interpretation  of  code 
will  be  without  error. 

Key  Prints  Feedback 

SAE  code  identifica-  »What  does  each  digit  in  the 
tion  system.  SAE  code  system  indicate? 

•  Why  doesn’t  a  low  or  mild 
carbon  steel  respond  to 
heat  treatment? 

Uses  of  aircraft  «Why  are  nickel  alloys  used 

steel.  in  hardware? 

•  From  what  materials  are 
flying  and  landing  brace 
wires  made? 

•  Can  the  alloys  of  a  steel 
be  identified  by  grinding 
the  material  against  a 
grinding  wheel? 

•  Describe  some  of  the 
methods  which  can  be  used 
to  identify  a  stainless  steel. 

Code  markings  on  «How  can  an  alloy  steel  be 

steel  alloys.  identified  if  there  are  no 

markings  or  color  coding 

on  the  material? 

Identifying  temper  «In  what  ways  is  annealing 

conditions.  like  normalizing? 

•  In  what  ways  do  the  pro¬ 
cesses  differ? 

Activities  Check  Items 

Did  the  student: 

Identify  samples  of  •Correctly  interpret  the 
steel  alloy  tubing  and  code  markings? 
sheet  by  interpreting 
code  markings. 

RECOGNITION  OF  ECONOMIC  AND  ENGINEER¬ 
ING  CRITERIA  IN  SELECTION  OF  AIRCRAFT 
MATERIALS. 

(SEGMENT  D.  LEVEL  I ! 

Student  Performance  Goal 

•  Given: 

Written  information  and  a  series  of  questions,  with 
multiple  choice  answers,  concerning  the  economic 
and  engineering  criteria  involved  in  selection  of 
materials  for  specific  aircraft  applications. 


•  Performance: 

The  student  will  select  answers  for  thin y 
questions  covering  the  economic  and  engineering 
criteria  involved  in  selecting  materials  for  spe¬ 
cific  aircraft  applications.  The  questions  will  be 
concerned  with  shaping  and  forming  of  metals, 
joining  of  materials,  composition  of  metal  alloys, 
plastics,  and  rubber,  and  the  determination  of  the 
mechanical  properties  of  materials. 

•  Standard: 

Select  correct  answers  for  at  least  twenty-one 
questions. 

Key  Points  I'ceifhnt  k 

Selection  of  materials  •Although  airplanes  are 
as  dictated  bv  design  constructed  primarilv  of 
of  the  airplane:  aluminum,  why  is  there  an 

increasing  use  of  honey- 

a.  Speeds.  comb,  titanium  and  fiber 

filament  type  laminates? 

b.  Cost  factors.  »What  is  meant  bv  the  terms 

fatigue  lire  or  "limiting 

c.  Maintainability  cycles”? 

and  service  life.  »Dcscribe  the  ways  in  which 
a  structure  may  be  con- 

d.  Weight.  sidered  "fail-safe." 

•Compare  the  fatigue  life  of 
a  riveted  vs.  a  bonded  joint. 

•  What  advantages  does  a 
forging  have  over  a  "built- 
up’  structure? 

•  Does  pressurization  have 
any  affect  on  the  fatigue 
life  of  an  airplane? 

•  In  your  own  Words,  describe 
some  of  the  problems  asso¬ 
ciated  with: 

a.  Sharp  notches  in  a  high 
stressed  structuie. 

b.  Eccentrically  loaded  fit¬ 
tings. 

c.  Repeated  cyclic  loads. 

Shaping  of  metals: 

a.  Casting.  *What  strength  mav  be  ex¬ 

pected  in  a  cast  part? 

•  Why  is  the  finish  and  ap¬ 
pearance  of  a  sand  vast 
part  inferior  to  a  die  cast 
part? 

•  What  is  the  advantage  of  a 
centrifugally  cast  or  invest¬ 
ment  cast  part? 

•  What  metals  mav  be  cast? 

•  W'hat  precautions  are  neces¬ 
sary  when  installing  a  cast 
part? 


66 


c .  I*  \? fusion. 


J.  Powder  metallurgy. 


e  Rolling,  spinning, 
stretch  forming. 


f.  High  energy 

forming  processes. 


joining  of  materials. 


Aircraft  materials: 
a.  Metals  and  alloys. 


'WJMPH 


•  hxplain  why  cast  parts 
may  fail  under  a  sharp 
blow  or  impact. 

•  How  does  the  forging  pro¬ 
cess  improve  the  strength 
of  the  part? 

•  Distinguish  between  open 
forging  and  die  forging. 

•  'Hint  factors  limit  the  size 
of  parts  that  may  he  forged? 

•  (  otnpare  the  qualities  of  an 
extruded  tube  and  a  seam 
welded  tube. 

•  VI  hv  i  >  the  extrusion  pro¬ 
cess  .so  adaptable  to  the 
production  of  wire  and 
shaped  solid  extrusions? 

•  What  are  the  limitations 
imposed  on  the  production 
of  powder  metal  parrs? 

•  What  is  meant  by  the  term 
"sintered”  ? 

•  What  parts  of  an  airplane 
may  be  produced  from 
powdered  metal? 

•  What  precautions  must  be 
observed  when  installing 
an  "oilite”  bearing? 

•  Describe  why  a  propeller 
dome  may  be  produced  by 
spinning  and  a  section  of 
cowl  stretch  formed. 

•  What  process  would  be 
used  to  produce  a  sheet 
metal  stringer? 

•  How-  did  the  development 
of  .some  of  the  newer 
metals  make  new  forming 
processes  necessary? 

•  What  forms  of  energy  are 
utilized  in  these  forming 
processes  ? 

•  What  affect  does  vibration 
have  upon  joints  in  metals? 

•  Kxplain  why  a  joint  should 
avoid  stress  concentrations. 

•  Whv  are  eccentric  loads  to 
be  avoided? 

•  What  are  the  disadvantages 
of  bolted  and  riveted  joints? 

•  What  arc  the  limits  in  join¬ 
ing  metals  by  w'elding/ 
brazing  soldering? 

•  W’hy  has  bonding  and  expoxy 
gluing  gained  wdder  accept¬ 
ance? 

•  How  is  iron  extracted  from 
iron  ore  ? 


b.  Iron  and  steel. 


c.  Aluminum  allovs. 


d.  Other  metals  and 
alloys. 


e.  Plastics. 


f.  Rubber. 


•  What  is  meant  by  the  term 
"alloy "  ? 

•  What  is  the  difference  be¬ 
tween  a  chemically  pure 
and  a  commercially  pure 
metal? 

•  How  does  the  addition  of 
carbon  to  iron  affect  the 

1  irdness  of  the  metal? 

•  What  is  meant  by  the  term 
“heat-treatment”? 

•  What  distinguishes  iron 
and  steel  ? 

•  What  is  the  difference  be¬ 
tween  a  case-hardened 
steel  part  and  a  nit  ride  d 
steel  surface? 

•  How  do  the  strength  to 
weight  ratios  of  aluminum 
jnd  steel  compare" 

•Compare  the  corrosion  re¬ 
sisting  characteristics  of 
aluminum  and  steel. 

•  What  metals  are  alloved 
with  aluminum? 

•  Arrange  the  following 
metals:  magnesium, 
nickel,  copper,  brass, 
bronze,  tin  and  titanium  in 
a  descending  order  of 
strength. 

•  Why  is  the  use  of  titanium 
finding  increased  applica¬ 
tions  in  the  aircraft  in¬ 
dustry  ? 

•  What  is  the  difference  be¬ 
tween  a  thermal  setting  and 
a  thermal  softening  plastic? 

•  What  is  meant  by  the  term 
"plastic  memory”? 

•  Where  are  nylon  parts  used 
in  the  construction  of  an 
airplane? 

•  What  are  some  applications 
of  parts  made  from  polyesters 
and  polyvinyls? 

•  Give  one  example  of  an 
airplane  part  made  from 
fiberglass,  asbestos  and 
ceramics. 

•  Name  some  parts  of  the  air¬ 
plane  that  would  be  made 
from  natural  rubber. 

•  Describe  some  of  rhe  pre¬ 
cautions  that  would  be  ob¬ 
served  in  storing  rubber 
products. 
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•  How  does  the  resiliancy  of 
natural  rubber  compare  with 
synthetic  rubber? 

•  What  are  some  of  the  ad¬ 
vantages  of  synthetic  rub¬ 
ber  over  natural  rubber? 

•  What  physical  characteris¬ 
tics  would  indicate  aging 
in  rubber  products? 

g.  Mechanical  proper-  «Give  some  examples  of  air- 
ties  of  materials.  craft  parts  and  materials 

that  would  display  high 
tensile  strengths. 

•  Give  an  illustration  of 
ductility  in  materials. 

•  What  term  would  describe 
a  material  that  returns  to 
its  original  shape  following 
stretching? 

•Compare  ultimate  strength 
and  margin  of  safety. 

•  What  is  a  safety  factor? 

•  How  could  a  shear  test  be 
made? 

•  If  a  material  has  the  ability 
to  resist  impact  loads,  what 
term  could  be  used  to  de¬ 
scribe  this  material? 

•  Under  what  environmental 
conditions  would  a  material 
probably  creep  and  fatigue? 

h.  Mechanical  testing  .What  are  the  names  of  some 

of  materials.  of  the  machines  used  to 

measure  tensile  strength 
of  materials? 

•  Can  tensile  tests  indicate 
whether  a  part  has  been 
heat  treated? 

•  How  could  a  machine  mea¬ 
sure  the  shear  strength  of 
a  material? 

IDENTIFY  RIVETS  BY  PHYSICAL  CHARACTER¬ 
ISTICS. 

(SEGMENT  E,  LEVEL  3) 

Student  Performance  Goal 

•  Given: 

A  random  unlabeled  display  consisting  of  30  dif¬ 
ferent  types  of  AN,  MS,  NAS  and  trademark  air¬ 
craft  rivets  and  standard  rivet  publications. 


•  Performance: 

The  student  will  identify  each  rivet  by  head  shape, 
alloy,  dimensions,  and  where  applicable,  type 
letter  designating  strength  characteristics.  He 
will  answer  ten  questions  concerning  use  limita¬ 
tions  for  certain  types  of  rivets,  chilling,  "age 
hardening,”  and  which  types  of  rivets  need  heat 
treatment. 

•  Standard: 

Correctly  identify  at  least  twenty-five  types  of 
rivets  and  correctly  answer  at  least  eight  questions. 

Key  Points  I'ectfhack 

The  AN  rivet  code  »What  is  meant  by  the  term 

system.  "protruding  head”  rivets? 

•  Explain  what  is  meant  by 
a  "flush  head”  river. 

•  Compare  the  strengths  of  a 
round,  flat,  brazier  and  flush 
head  rivet  of  equal  diameter. 

•  What  fractional  increments 
are  used  in  measuring  rivet 
diameters?  Lengths? 

•  What  feature  in  the  head  of 
a  rivet  identifies  the  alloy 
from  which  the  rivet  is 
manufactured? 

The  MS  rivet  number-  »What  rivet  head  type  utilizes 
ing  system.  an  MS  number? 

NAS  and  trade-  »How  are  size  and  material 

marked  rivets.  designated  for  NAS  rivets? 

•  Describe  Cherry  rivets. 

•  Where  are  Huck  rivets  used? 

•  What  are  some  aircraft  uses 
of  Hi-shear  rivets? 

Limitations  in  uses  »What  are  some  of  the  factors 
of  rivets.  which  might  cause  a  rivef 

to  split  while  being  driven? 

•  What  is  a  type  "A"  rivet  and 
what  is  the  importance  of 
being  able  to  identify  a  rivet 
manufactured  from  this 
material  ? 

Rivet  strength  »Why  are  rivets  manufactured 

control  methods.  from  2024  and  201”  aluminum 

alloy  referred  to  as  "  ice  box” 
rivets  ? 

•  Explain  the  process  of  "age 
hardening”  during  which  a 
rivet  develops  its  full  ten¬ 
sile  strength. 

•  Why  is  it  unnecessary  for  an 
A17S  alloy  rivet  to  be  heat- 
treated. 
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IDENTIFY  MATERIALS  rSED  IN  AIRCRAFT  FIRE¬ 
WALLS  AND  EXHAUST  SHROUDS. 

'SEGMENT  F,  LEVEL  2) 


•  Given: 

Written  technical  information  and  sample  materials 
for  structural  aircraft  repairs. 


Student  Performance  Goal 

•  Given: 

Written  technical  information  and  samples  ot  mater¬ 
ials  suitable  tor  use  in  aircraft  firewalls  and  exhaust 
shrouds. 

•  Performance: 

The  student  will  idem  if  v  six  samples  of  materials 
suitable  tor  use  in  aircraft  firewalls  and  exhaust 
shrouds.  He  will  use  pertinent  technical  reference 
information  or  aircraft  manuals  to  illustrate  the 
suitability  of  the  materials. 


•  Standard; 

At  least  five  materials  will  be  correctly  identified 
and  at  least  five  applications  correctly  listed. 

Ki  \  /’ o.o.'/s  /  i  ,  tjiuh'k 


Materials  used  for 
firewalls. 


Thickness  of  materials. 


M  iterials  approved 
for  use  on  shrouds 
and  manifolds. 


•  What  general  rules  apply  to 
materials  suitable  for  use 
in  firewalls  and  shrouds? 

•  What  types  of  stainless 
steel >  are  commonly  used 
for  firewalls  and  shrouds? 

•  Under  what  conditions  would 
an  aluminum  alloy  be  con¬ 
sidered  as  an  appropriate 
material  for  a  shroud? 

•  Why  would  an  annealed 
stainless  steel  be  used  as 
a  material  for  a  firewall? 

•  Compare  the  properties  of 
galvanized  steel  tcrncplatc. 

•  What  substitutes  can  be 
made  if  the  original  mater¬ 
ials  of  u  firewall  or  shroud 
cannot  be  identified? 


(  /’cc  k  //rw.s 
Did  the  student: 


Identify  firewall  •Correctly  interpret  informa* 

materials.  tioti  from  the  manuals  and 

identify  the  materials? 


•  Performance: 

The  student  will  select  suitable  materials  for  use 
in  aircraft  structural  repairs  to  pressurized  sec¬ 
tions  of  a  fuselage,  fuel  cell  areas,  wing  rib  sec¬ 
tions,  flight  control  surfaces  and  honeycomb  or 
laminated  structures.  He  will  use  and  interpret 
information  pertaining  to  the  specific  types  of 
repairs. 


•  Standard: 

Proper  selection  of  material  in  conformance  with 
technical  information  provided. 


Kc\  I'nifltS 


I’lcdba  ck 


Sources  of  pertinent 
information. 


Stress  analysis. 


Structural  strength 
considerations. 


•  Where  would  the  student 
look  for  data  pertaining  to 
repairs  in  the  pressurized 
sections  of  an  aircraft 
fuselage  ? 

•  Why  are  structural  repairs 
in  the  fuel  cell  areas  of  a 
wing  particularly  critical? 

•  Determine  if  the  sealant 
used  in  accomplishing 
repairs  to  a  pressurized 
airplane  met  an  air-worthi; 
ness  standard. 

•  Under  what  conditions 
might  an  annealed  aluminum 
alloy  sheet  be  used  in  the 
repair  of  an  aircraft  struc¬ 
ture? 

•  Where  would  the  student 
find  information  pertaining 
to  the  repair  of  a  wing  rib? 

•  W'hile  making  a  repair  to  a 
flight  control  surface,  what 
other  considerations  in 
addirion  ro  materials  would 
be  advisable? 

•  Where  would  the  student 
look  for  information  rela¬ 
tive  to  the  repair  of  honey¬ 
comb  and/or  laminated 
structures  ? 


DETERMINE  SUTAMIUTY  OE  MATERIALS  FOR 
AIRCRAFT  REPAIRS. 

■  SEGMENT  G.  LEVEL  2) 


Act  nit  ics 


(beck  Items 
Did  the  student: 


Interpret  specifica-  •Correctly  interpret  the 
tions  and  identify  specifications? 

materials. 


Student  Performance  Goal 
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IDENTIFY  AIRCRAFT  CONTROL  CABLE. 

{SEGMENT  H,  LEVEL  3) 

Student  Performance  Goal 
•  Given: 

Written  technical  information  and  samples  of  air¬ 
craft  control  cables  including  non-flexible,  flexible 
and  extra-flexible  types. 


20.  PERFORM  BASIC  HEAT  -  TREATING  1  ; 
CESSES.  (ELI  -  (  hr*.,  T  ^  his.,  i.  v 
1  hr.)  4  segments 

1 1 1!  I  1  !  Evfcl 


EFFECTS  OE  HEAT  TREATMENT. 

{SEGMENT  A,  l  bVt 

Student  Performance  Goal 


•  Performance: 

The  student  will  identify  six  different  samples  of 
aircraft  control  cable  as  to  type  of  cable,  number 
of  strands,  number  of  wires  per  strand,  material, 
and  whether  preformed  or  non-preformed. 


•  Standard: 

Correcil’  identify  at  least  five  samples. 


K«  \  I  'oi  l!  N 


I'rvdbu  c  k 


Types  of  cable 
construct  ion. 


Materials  and 
forming. 


A<  tnttu  s 


•  Wh  v  is  a  7  x  19  control 
cable  more  flexible  than 
a  ”  x  7  cable  of  the  same 
diameter? 

•  What  is  the  purpose  of 
having  a  core  strand? 

•  Why  is  there  less  "stretch" 
in  a  1  x  19  cable  than  in 

a  7  x  19  cable  of  equal 
diameter? 

•  Mow  can  a  magnet  be  used 
to  identify  the  material? 

•  Which  cable  would  have 
greater  strength,  a  carbon 
steel  or  corrosion  resistant 
steel  cable? 

•  While  cutting  a  piece  of 
control  cable,  how  would 
the  student  determine  if 
the  cable  was  preformed 
or  non-preformed? 

(.heck  I  tews 
Did  the  student: 


Identify  samples  of 
control  cables. 


•  Count  the  number  of 
strands? 

•  Identify  the  core  strand? 
•Count  the  number  of  wires 

in  each  strand? 

•  Identify  the  helix  of  a 
preformed  strand? 

•  Use  a  magnet  to  identify 
material? 


•  Given: 

Written  technical  information  and  ^hcmi.mis  v  j. 
multiple  choice  answers  concerning  the  effect : 
various  forms  of  heat  treatment  on  metal  alloys 


•  Performance: 

The  student  will  select  luirect  «ui:»  *ei i--  un 
questions  concerning  the  relar lonsnq  lateen 
tensile  strength  and  metal  hardness,  L\.  huidnt 
and  tensile  strength  are  determined,  the  effect  - 
heat  treatment  processes  on  aluminum  alio  s,  ai.c 
the  results  of  incorrect  heat  treatment  piocediue:... 


•  Standard: 

Select  at  least  seven  coirecf  answer*. 


Key  Points 


:}>,»>  s. 


Relationship  between 
hardness  and  tensile 
strength. 


Testing  for  hardness. 


Methods  of  hardening 
aluminum  alloys. 


Results  of  incorrect 
procedure  s. 


•  By  what  methods  a.- 
minum  alloys  c  he.  k  e  i  \ 
tensile  strength? 

•  (  ouH  hardness  ic  ,hi^  i 
used  to  indicate  whether  *.•.  . 
aluminum  alloy  has  been 
heat  treated? 

•  In  general,  how  do  hardness 
resting  machines  operate? 

•  How  can  hardness  of  a 
material  be  identified  bv 
feeling  or  bending? 

•  How  can  the  tensile  strength 
and  hardness  be  determined 
from  code  numbers  on  alu¬ 
minum  alloy  ? 

•  What  pi oc esses  aie  used  to 
harden  aluminum  alloys? 

•  Explain  the  effectiveness 
and  applications  of  <».**,  h 
process  for  aircraft  aluminum 
al  lov  s  ? 

•  What  c  '»ivii(;ons  ma\  he 
caused  bv  incorrev  '  bt  .it 
treatment  ? 

•  Define  blistering,  ex f .->1  i at  ion 
mtergrariuiai  distortion,  dis¬ 
color  at  jon. 

•  What  are  the  effects  oi:  the 
corrosion  resistant  progenies 
of  aluminum  allovs  iron-  im¬ 
proper  heat  treatment'' 
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IDENTIFY  ALUMINUM  ALLOY  CODE  DESIGNATION 

OF  H FAT-TREATABILITY. 

(SEGMENT  B,  LEVEL  2) 

Student  Performance  Goal 

•  Given: 

Samples  of  aluminum  alloy  sheet  and  AC  43.13—1 
or  equivalent  written  data  concerning  identification 
of  aluminum  alloys. 

•  Performance: 

The  student  will  identify  samples  of  aluminum 
alloys,  at  least  five  of  which  are  considered  heat- 
treatable,  five  nonheat-treatable,  and  three  with 
trademarks  indicating  surface  corrosion  prevention 
treatment. 

•  Standard: 

Correctly  identify  at  least  two  types  of  heat-treat¬ 
able  aluminum  alloys,  at  least  three  types  of  non- 
treatable,  and  two  types  with  surface  corrosion 
prevention  treatment. 

Key  Points  feedback 

Aluminum  alloy  codes.  «What  code  numbers  appear¬ 
ing  on  a  sheet  of  aluminum 
alloy  indicate  heat  treat¬ 
able  alloys? 

•  Which  code  designators  in¬ 
dicate  the  degree  of  heat 
treat? 

•  Degree  of  hardness? 

•  Combination  of  both? 

Aircraft  applications.  »Name  the  common  aluminum 
alloys  used  in  aircraft  con¬ 
struction. 

•How  is  surface  corrosion 
prevented  in  aluminum  alloy 
sheet  for  aircraft  uses? 

•  How  can  the  degree  of  tem¬ 
per  for  aluminum  alloys  be 
determined  from  code  desig¬ 
nators? 

Activities  Check  Items 

Did  the  student: 

Read  and  interpret  .Include  all  parts  of  the  code 

code  designators  on  designator? 

aluminum  alloy  sheet.  .Interpret  meaning  of  surface 
treatment  trademarks? 

•  Use  proper  tables  to  deter¬ 
mine  meaning  of  code 
designators. 


HEAT  TREATMENT  PROCESSES  AND  STRAIN 
RELIEVING. 

(SEGMENT  C.  LEVEL  1) 

Student  Performance  Goal 

•  Given: 

Written  technical  information  and  questions  con¬ 
cerning  heat  treatment  processes,  tempering,  and 
strain  hardening  of  metals. 

•  Performance: 

The  student  will  answer  five  questions  concerning 
the  steps  in  heat  treatment  of  aluminum  alloys, 
five  questions  concerning  the  effect  of  heating  a 
metal  such  as  steel  slightly  above  its  critical 
temperature,  then  cooling  it  rapidly,  and  five  ques¬ 
tions  concerning  strain  hardening  and  its  effect  on 
the  tensile  strength  of  aluminum  alloy. 

•  Standard: 

Correctly  answer  at  least  three  questions  in  each 
of  the  three  categories. 

Key  Points  Feedback 

Types  of  aluminum  .Name  the  common  types  of 
alloys.  aluminum  alloys  used  in 

aircraft  construction, 

•  What  is  the  composition  of 
each  alloy  named? 

Types  of  heat  treat-  .Define  heating,  heat  soak¬ 
ing  processes.  ing,  quenching,  annealing 

and  aging. 

•  For  what  metals  are  anneal¬ 
ing  processes  most  practical? 

•  Define  hardening,  stress  re¬ 
lieving,  tempering,  normali¬ 
zing  and  drawing. 

Heat  treatment  of  »What  happens  when  steel 

is  heated  slightly  above 
its  critical  temperature 
(molecular  structure  ef¬ 
fects)? 

•  What  happens  if  the  metal 
is  then  rapidly  cooled 
(quenched)? 

•  When  does  tempering  take 
place? 

Strain  hardening  of  »What  happens  to  aluminum 
aluminum  alloy.  alloy  during  strain  harden¬ 

ing? 

•  How  is  strain  hardening 
accomplished? 

•  What  happens  to  the  hard¬ 
ness  of  aluminum  after 
strain  hardening? 
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ANNEAL  COPPER  AND  STEEL  PARTS. 

(SEGMENT  D.  LEVEL  2) 

Student  Performance  Goa! 

•  Given: 

Samples  of  copper  tubing  and  welded  steel  parts, 
an  oven  or  torch  and  written  procedural  information. 

0  Performance: 

The  student  will  use  an  oven  or  torch  to  anneal  a 
piece  of  copper  tubing  and  to  stress  relieve  a 
welded  steel  parr. 

•  Standard: 

The  annealed  copper  tubing  will  be  capable  of  be¬ 
ing  formed  around  a  radius  equal  to  three  times  the 
diameter.  The  steel  part  will  be  bent  in  a  vise  to 
provide  evidence  of  the  stress  relieving. 


•  Remove  scale  from  speci¬ 
men  to  provide  bright  sur¬ 
face  so  color  may  be 
observed  as  temper  is 
drawn? 

•  (jive  emphasis  to  the  cor¬ 
rect  cooling  rate? 

21.  PERFORM  PENETRANT,  CHEMICAL  ETCHING, 
AND  MAGNETIC  PARTICLE  INSPECTIONS. 

(E1T  =  12.50  hrs.,  T  -  -1  hrs.,  1.  S  s  S.so  hrs.i 

4  segments 

(UNIT  LEvEu  2' 


PERFORM  DYE  PENETRANT  INSPIT  T10N. 

(SEGMENT  A,  LEVEL  2' 

Student  Performance  Goal 


Rev  Points 


Feedback 


Hardening  of  copper. 


Annealing  process. 


Stress  relieving  of 
welded  steel  parts. 
("Normalizing”  or 
"stress  annealing") 


•  What  causes  age  hardening 
of  copper? 

•  Why  is  it  important  to  de¬ 
tect  copper  tubing  or  parts 
that  have  hardened? 

•  What  effect  does  annealing 
have  on  hardened  copper? 

•  How  is  annealing  accomp¬ 
lished? 

•  How  are  thermocouple 
gaskets  annealed? 

•  Is  it  necessary  to  clean 
copper  after  annealing? 

•  How  does  welding  cause 
stresses? 

•  What  results  when  excess 
stresses  are  developed? 

•  Describe  the  process  that 
is  used  to  relieve  stress 
resulting  from  welding. 

•  What  is  the  quenching 
agent  used,  if  any? 

•  What  is  the  molecular 
change  desired? 


Actirities 


Check  Items 
Did  the  student: 


Heat  test  specimen  of 
copper  to  red  heat  and 
quench  in  water. 

Heat  steel  specimen 
above  critical  range 
and  quench  in  water 
or  oil. 


•  Draw  attention  to  change  in 
color  as  copper  is  annealed? 

•  Check  for  hardness  or 
brittleness  by  bending? 

•  Show  awareness  of  the 
identity  of  specimen  being 
heated  and  quenched? 


•  Given: 

A  specimen  aircraft  part  with  known  invisible  sur¬ 
face  cracks,  a  dye  penetrant  inspection  kit  with 
applicable  operating  instructions,  and  AC  13.15-1 
or  an  equivalent  publication. 

0  Performance: 

The  student  will  prepare  the  specimen  part  for  in¬ 
spection,  apply  and  remove  the  penetrant,  apply 
developer,  inspect  for  cracks,  and  complete  after 
inspection  cleaning. 

•  Standard: 

Perform  all  steps  in  accordance  with  instructions 
and  locate  at  least  one  crack. 


KY\  Points 


Dye  penetrant 
inspection. 


Use  of  fluorescent 
type  dye  penetrant 
(zyglo). 


•  Explain  the  principle  of 
dve  penetrant  inspection. 

•  Why  must  the  areas  to  be 
inspected  be  thoroughly 
cleaned,  including  any 
anodizing,  before  applying 
dye? 

•  Approximately  how  long 
should  the  dye  be  left  on 
the  surlace  before  it  is 
removed? 

•  What  is  the  purpose  of  the 
developer? 

•  W'har  henefir  results  from 
heating  a  part  that  is  to  be 
inspected ? 

•  Whv  do  some  dve  penetrant 
inspection  procedures  use 
a  "Mack-light"  as  [■'art  of 
the  inspection*' 
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Chemical  etching. 


\t  !: 


C  lean  and  prepare 
specimen  tor  dve 
penetrant  inspection. 

Apply  dye 
penetrant. 

Remove  d>  e 
penetrant. 

Apple  developer. 

Inspect  for  cracks 
and  pin-holes. 


("  lean  after  in¬ 
spection  . 


•  What  are  the  limitations  of 
fluorescent  dye  penetrant? 

•  Why  should  a  magnifying 
glass  be  a  part  of  the  in¬ 
spection  equipment? 

•  When  a  flaw  has  been  de¬ 
tected,  what  is  the  value 
of  using  chemical  etching 
to  determine  the  extent  of 
the  flaw? 

(.beck  It  errs 

Did  the  student: 

•  Adhere  strictly  to  the  opera¬ 
ting  instructions? 

•Clean  the  specimen  thorough¬ 
ly? 

•  Spread  the  dye  penetrant 
evenly  over  all  of  the  area 
to  be  inspected? 

•  Wipe  off  all  visible  dve 
penetrant? 

•  Apply  the  developer  evenly 
over  all  of  the  area? 

•  Adequately  illuminate  all 
areas  to  be  inspected? 

•  Use  optical  aids,  if  pro¬ 
vided.  to  assist  in  finding 
hairline  cracks? 

•  Remove  all  developer  from 
specimen  after  inspection? 


PERFORM  MAGNETIC  PARTICLE  INSPECTION. 

(SEGMENT  B,  LEVEL  2) 


Student  Performance  Goal 

•  (iiven: 

A  steel  aircraft  part  having  a  known  sub-surface 
flaw  or  fracture,  magnetic  particle  inspection  equip¬ 
ment,  applicable  operating  instructions,  and  AC. 
iLI  1-1  or  an  equivalent  publication. 

•  Performance: 

The  student  will  use  the  magnetic  particle  inspec¬ 
tion  method  to  locate  and  identify  a  sub-surface 
flaw  or  fracture  and  properly  demagnetize  the  part 
after  completing  the  inspection. 

•  Standard: 

Perform  all  steps  in  accordance  with  instructions 
provided,  locate  and  identify  at  least  one  flaw  or 
fracture. 


Key  Point* 


/•  <  < 'ti bach. 


Magnetic  particle 
inspection. 


Limited  to  inspec¬ 
tion  of  iron  or  steel 
parts. 

Demagnetization  and 
clean  up  after  in- 


•  Describe  briefly,  the 
principle  of  wet  and  dia¬ 
magnetic  particle  inspec¬ 
tion. 

•  What  type  of  visual  indi¬ 
cation  is  provided? 

•  Compare  the  features  cr 
Magnaflux  vs.  Mag n agio. 

•  Why  is  magnetic  particle 
inspection  impractical  to 
detect  cracks  in  aluminum 
alloy  forgings  and  castings 

•  Why  are  parts  demagnetized 
following  inspection? 

•  How  is  demagnetization 
accomplished? 

•  Why  is  cleaning  of  a  part 
required  after  magnetic 
particle  inspection? 


Act  it  i  tic’s 


(.bet  A  lt<  /•.  s 
Did  the  student: 


Magnetically  inspect 
a  part  having  a  sub¬ 
surface  flaw. 


Show  awareness  of  limita¬ 
tions  in  reading  and  infer 
preting  indications? 
Properly  demagnetize  the 
part  after  inspection? 


PERFORM  INSPECTIONS  OF  WELDED  ASSEM¬ 
BLIES. 

(SEGMENT  C,  LEVEL  2) 


Student  Performance  Goa) 

•  Given: 

Samples  of  aircraft  welded  assemblies  which  have 
known  cracks  and/or  blow-holes  not  easily  visible 
to  the  unaided  eye,  magnifying  glass  (10  power  or 
greater),  dye  penetrant  or  Zyglo  test  equipment, 
magnetic  particle  rest  equipment,  AC  pL  H  —  1  or 
equivalent  publication  and  operating  instructions 
for  the  test  equipment. 

•  Performance: 

The  student  will  locate  cracks  and,  or  blow-holes 
in  each  of  five  welded  assemblies  using  a  magni¬ 
fying  glass,  dye -pe  net  rant ,  and  magnetic  particle 
tests  as  applicable  for  the  kind  of  material  being 
tested. 

•  Standard: 

Locate  and  identify  flaws  in  at  least  three  of  the 
welded  assemblies  and  perform  inspection  in  ac¬ 
cordance  with  instructions  provided. 
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Importance  of  find¬ 
ing  lliws  in  welds. 

Aircraft  structures 
involved. 


/ 


•  Where  arc  cracks  gencr-uU 
found  in  a  weld? 

•  How  might  the  presence  .  / 
blow-holes  be  suspected? 

•  Which  rvpes  of  weideu  air¬ 
craft  structures  are  suscep¬ 
tible  to  theu  flaws? 

•  Wh\  are  pear,  wirn;  nd  en¬ 
gine  itiounr  attachments 
espce»a!l\  critical  us  to 
weld  fi.iv>  •  ' 

•  Which  tvpr  «  f  inspection  is 
most  suitable  tor  aluminum 
welds? 

•  Where  is  the  magnetic  par¬ 
ticle  method  most  suitable? 

•  Can  a  poi table  magnetic 
particle  inspection  unit  be 
used?  How  i  ;  the  area  de¬ 
magnetized? 

•  What  limits  the  use  of  the 
a-;.. >  tor  weld  inspections? 

•  How  important  is  a  good 
mugful’,  mg  glass  as  an 
aid  to  raosc  types  of  in¬ 
spection  ? 

•  What  limits  the  amount  of 
fp  :gnificution  power  that 
can  he  used  :n  optical  ai  : 
inspections? 


I  vpes  of  inspect!  m. 

a.  Dve  penetrant  and 
/  .  g  lo. 

b.  Magnetic  particle 
met  hod. 

c.  X-rav. 

d.  Optical  aids. 


\(  f;  it  a  x 

Test  sample-,  of  air¬ 
craft  welded  assem¬ 
blies  for  tracks  and  or 
blow-holt*  . 


Jest  steel  welds  by 
the  magnetic  partic  It* 
tnerhod. 


<  M«s  <  /. S  s 
Did  the  student; 

•  •  lean  the  surface  of  the 
weld  properly? 

•  Apply  the  dye  penetrant 
materials  in  the  proper 
manner ? 

•  Perform  proper  cleanup 
after  completing  the  test? 

•  Prepare  the  area  to  be 
tested  properly? 

•  (  so  the  magnetic  test 
equipment  with  proper 
care  and  caution? 

•  Demagnetize  the  tested 
material  after  testing? 


PERFORM  TESTS  TO  DISTINGUISH  BETWEEN 
HEAT  fREATAHLE  AND  WELDABLE  A  L  EMINEM 
ALLOYS. 

'SEGMENT  D,  LEVEL  21 


Student  Performance  Goal 


•  (.  » 1  Vf.*: 

’’ritten  inf- >rm«it ion  concerning  aluminum  alloy 
i>:r  nut  a  ation,  samples  of  hear  treatable  and  weld¬ 
able  aluminum  alloys  which  lark  legible  code  mark¬ 
ings,  arid  a  kit  of  testing  chemicals  for  aluminum 
allot,  identification. 


•  Performance: 

The  student  will  perform  tests  on  six  samples  of 
aluminum  alloy  to  determine  and  mark  those  which 
are  heat  treatable  and  those  which  are  weldable. 

•  Standard: 

Correctly  test  and  mark  at  least  two  samples  of 

heat  treatable  and  two  samples  of  weldable  aluminum 

alloy. 

Key  Points  Feedback 

•  What  is  the  primary  differ¬ 
ence  in  alloys  that  are  used 
in  a  heat  treatable  aluminum 
and  the  alloys  used  in  a 
weldable  (nonheat  treatable) 
aluminum  alloy? 

•  What  chemical  may  be  used 
to  distinguish  between  heat 
treatable  and  weldable 
aluminum  alloys? 

•  Are  there  any  detrimental 
effects  to  aluminum  as  a 
result  of  etching  with  caustic 
soda? 

•  What  procedure  may  be  used 
to  neutralize  the  etch? 

(  heck  Items 
Did  the  student: 

•  Observe  safety  considera¬ 
tions  in  handling  the  caustic 
mixture? 

•  Recognize  reaction  at  edge 
of  Alclad  sheet? 

•  Select  the  correct  neutrali¬ 
zing  agent? 

22.  INSPECT  AND  CHECK  WELDS.  (EIT  =  5  hr*., 

T  t  1  hr.,  L  7S  r  4  hrs.)  1  segment 

(UNIT  LEVEL  3 ) 


identification  of  un¬ 
marked  (or  illegibly 
coded)  aluminum  alloys. 


\ctii  itics 


Immerse  sample  pieces 
of  aluminum  alloy  in  a 
l(r;  solution  of  sodium 
hydroxide. 


Neutralize  following 
etch. 


INSPECT  AND  EVALUATE  WELDS. 

‘SEGMENT  A,  LEVEL  3) 


Student  Performance  Goal 
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CLEANING  AND  CORROSION  CONTROL 


24.  IDENTIFY  AND  SELECT  CLEANING  MATERIALS. 

(EIT  -  12  hrs.,  T  =  4  hrs.,  L/S  -  8  hrs.)  2  segments 
(UNIT  LEVEL  3) 

IDENTIFY  CAUSTIC  CLEANERS. 

(SEGMENT  A,  LEVEL  3) 

Student  Performance  Goal 

•  Given : 

Samples  of  caustic  cleaners  and  aluminum  alloys. 

•  Performance: 

The  student  will  apply  caustic  cleaning  materials 
to  the  aluminum  alloy  samples  and  observe  the  ef¬ 
fects  of  varying  soak  times.  He  will  recognize  and 
point  out  damage  due  to  excessive  strengths  and 
soak  times  should  they  appear  in  the  samples  being 
cleaned. 

•  Standard: 

From  a  display  of  aluminum  alloy  samples,  the  stu¬ 
dent  will  recognize  those  samples  that  have  been 
damaged  by  excessive  cleaning. 

Key  Points  Feedback 

Caustic  cleaning  of  ©What  is  corrosion? 

aluminum  structures.  •How  does  electro-chemical 

differ  from  chemical  clean¬ 
ing? 

•Name  four  forms  of  corro¬ 
sion  and  discuss  the  causes 
of  each. 

•  How  can  corrosion  be  pre¬ 
vented  ? 

•  What  is  a  caustic  cleaner? 

•  Name  several  compounds 
commonly  used  for  clean¬ 
ing  that  you  would  con¬ 
sider  caustic. 

•  Why  are  chemical-water  and 
solvent  emulsion  cleaners 
preferred  ? 

•W'here  should  caustic 
cleaners  be  avoided? 

•  What  safety  precautions 
should  be  observed  when 
handling  caustic  cleaners? 

Ac  tn  it  res  ('.heck  Items 

Did  the  student: 

Apply  caustic  •Observe  safety  precautions 

cleaners  to  sample  in  handling: 

aluminum  alloy  sheets.  a.  Sample  aluminum  parts? 


b.  Samples  of  caustic 
cleaning  products? 

Observe  chemical  •Demonstrate  the  effects  of 

reaction.  caustic  cleaning  solution 

on  aluminum  parts  in  rela¬ 
tion  to  time  of  exposure 
and  strength  of  solution? 

•  Make  a  list/chart  showing 
solution  strength  and  soak 
time  to  prevent  damage  to 

Recognize  damaged  aluminum  parts? 

samples  and  describe  ©Avoid  splashing  the  solu- 
cause  of  damage.  tion  onto  personnel? 

IDENTIFY  CLEANING  AGENTS  FOR  AIRCRAFT 
ENGINE  PARTS. 

(SEGMENT  B,  LEVEL  3^ 

Student  Performance  Goal 

•  Given: 

Manufacturer’s  information  sheets,  manuals,  pro¬ 
duct  catalogues,  and  typical  aircraft  and  engine 
parts. 

•  Performance: 

The  student  will  use  the  reference  information  to 
guide  his  selection  of  the  correct  cleaning  material 
for  steel,  aluminum,  titanium,  and  magnesium  parts. 
He  will  demonstrate  his  ability  to  identify  and  use 
approved  cleaners  and  brighteners. 

•  Standard: 

The  student  will  interpret  information  from  the 
reference  manuals  and  catalogues  without  error. 

He  will  correctly  identify  packaged  cleaning  and 
brightening  agents  and  follow  printed  instruction 
for  use  of  such  products. 

Key  P ftint s  I  r<  Jiun  K 

Characteristics  and  ©What  are  the  petroleum  pro¬ 
use  of  chemical  ducts  used  in  cleaning? 

cleaners.  ©What  is  a  vapor  degreaser? 

Explain  its  use. 

•  List  several  instances 
where  steam  can  readily  be 
emp loved  as  a  cleaner. 

•  Why  must  time  be  a  vari¬ 
able  in  the  use  of  many 
chemical  cleaners? 

•  List  several  commonly  used 
chemical  cleaners  and  a 
quick  means  of  neutralizing 
their  action. 
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Cleaning  of 
engine  parts. 


•  List  several  chemical 
cleaners  that  might  be  em¬ 
ployed  on  plastic. 

•  What  precautions  would  be 
taken  when  using  a  stripper 
in  an  area  containing 
plastics? 

•  Why  should  external  sur¬ 
faces  that  have  been  steam 
cleaned  be  thoroughly  rinsed 
with  plain  water? 

•  What  is  a  fayed  surface  and 
why  do  they  cause  concern 
in  cleaning? 

•  What  is  the  recommended 
pressure  range  when  spray¬ 
ing  solvents  in  a  cleaning 
operation? 

•  W'hat  materials  may  be 
damaged  by  caustic 
cleaners? 

•  What  effect  would  soap 
solutions  used  for  clean¬ 
ing  have  on  an  engine  if 
residue  remained  in  the 
oil  passages? 

•  What  factors  govern  the 
use  of  vapor  blasters  in 
cleaning? 

•  What  is  a  brightening 
agent? 

•  What  precautions  should 
be  observed  when  working 
with  brightening  agents? 

•  What  is  a  neutralizer? 

•  Why  is  it  considered  poor 
practice  to  use  wire  wheel, 
knives,  scrapers  or  abra¬ 
sives  when  cleaning  high 
strength  metal  parts? 

•  What  are  the  advantages 
and  disadvantages  cf  blast¬ 
ing  engine  parts  with: 

a.  Sand? 

b.  Walnut  shells? 

c.  Hard  shell  grain? 

d.  Plastic  pellets? 

•  Where  could  the  metal 
wools  be  used  in  the 
cleaning  of  engine  parts? 

•  Name  the  stripping  solu¬ 
tion  that  might  be  emplovcd 
to  remove  carbon. 

•  What  precautions  should  be 
taken  with  aluminum  and 
magnesium  when  using 
alkal ine-c aust ic  sol ut ion s ? 


•  What  precautions  si  am  Id 
be  t.iken  when  using  tri- 
cbJoretb  vl  one  ( vapor) 
sol  ut  ion  s  ? 

•  What  is  sonic  cleaning  and 
where  might  it  be  employed? 

•  What  limitations  are  placed 
on  the  use  of  abrasives  in 
the  cleaning  of  engine  parts? 

Ac/ /i  i/ics  (  /u  i  i.  (t<  rns 

Did  the  student: 


Identify  chemical 
cleaners  to  clean  parts. 


Clean  typical 
engine  parts. 


•  Ident.’y  chemical  cleaners? 

•  Lse  face  shield,  apron  and 
gloves  ? 

•  Demonstrate  the  effects  ot 
chemical  cleaners  on  air¬ 
craft  materials  in  relation 
to  time  of  exposure  and 
strength  of  solution? 

•  Observe  appropriate  satetv 
procedure  when  handling 
chemical  cleaners? 

•  Demonstrate  the  mixing  of 
a  chemical  solution? 

•  Demonstrate  the  effect  ot 
chemicals  on  protective 
materials? 

•  Demonstrate  the  removal 
of  chemical  solution  in 
case  of  splash? 

•  Demonstrate  knowledge  of 
cleaning  methods  and 
materials? 

•  l  so  :ucc  shield? 

•  t'sc  gloves  and  apron? 

•  Identify  the  various  clean¬ 
ing  materials? 


25.  PERFORM  AIRCRAFT  CLEANINGAND  CORRO¬ 
SION  CONTROL.  (FIT  2c.  hrs.,  1  8  hrs., 

I.  S  r  18  hrs.)  6  segments 

(UNIT  LEVEL  3i 


CLEAN  EXTERIOR  OE  AIRCRAFT. 

(SEGMENT  A,  LEVEL  3- 


Student  Performance  Goa! 

•  Given: 

Appropriate  cleaners  and  equipment. 

•  Performance: 

The  student  will  select  and  emplov  the  correct  mater¬ 
ials  and  clean  the  exterior  surfaces  of  an  airplane. 


78 


Ki’\  I 1  iillltS 


/•  i’Cilback 


#  Standard: 

The  task  will  be  accomplished  without  damage  u 
the  finish  and  components  or  systems  of  the  air¬ 
plane. 


Key  Vo  nits 

The  effects  of  dirty 
exterior  surfaces  on 
high  speed  performance. 

Cleaning  materials 
and  procedure. 


f  ’t'i'JbiU  k 

•  How  does  an  airfoil  pro¬ 
duce  lift? 

•  What  is  meant  by  lift-drag 
ratios? 

•  Describe  skin  friction. 

•  How  will  grease,  dirt,  or 
surface  deformities  caused 
by  these  materials  disrupt 
laminar  flow?  How  will 
this  reduce  speed? 

•  How  is  the  oil  and  dirt  re¬ 
moved  without  harming  the 
airplane  finish? 


Intergranular  and 

intercrystalline 

corrosion. 


Control  of  inter¬ 
granular  corrosion . 


•  How  does  intergranular 
corrosion  differ  from  sur¬ 
face  corrosion? 

•  How  is  corrosion  idenr.i* 
fied? 

•  What  is  "exfoliation”? 

•  What  procedure  could  be 
initiated  to  correct  the 
condition  once  it  has  been 
identified? 

•  List  and  discuss  the  two 
causes  o’  intergranular 
corrosion; 

a.  Faulty  manufacture. 

b.  Faulty  heat  treatment. 


Activities 


('.heck  Items 

Did  the  student: 


A c tit  i tics 


(.h«<  k  lit  rn  s' 
Did  the  student: 


Cleaning  an  airplane. 


.Safety  protection 
to  openings  in  the 
airplane  structure. 


•  Cse  cleaning  rags  and  in¬ 
sure  removal  upon  comple¬ 
tion  of  job? 

•  Follow  correct  procedures? 

•  Use  water  and  detergent? 

•  Use  protective  clothing? 

•  Use  hose,  nozzle,  and  wash 
guns? 

•  Use  various  cleaners  to 
demonstrate  proper  method 
of  cleaning  airfoil  surface 
of  oil,  dust,  or  dirt? 

•  Check  to  ensure  that  the 
procedure  would  not  damage 
the  airplane? 


Identify  intergranular  •Correctly  use  detection 

corrosion  in  the  tools? 

samples. 

Demonstrate  the  various  •Describe  the  corrective 
types  of  intergranular  action  necessary? 

corrosion  detection 
devices: 

a.  Dye  penetrant. 

b.  Kddy  current  in¬ 
strument. 

c.  Sharp  pointed 
instrument. 

d.  Ultrasonic  equip¬ 
ment. 

REMOVE  CORROSION. 

(SEGMENT  C,  LEVEL  3n 


IDENTIFY  CORROSION. 

(SEGMENT  B.  LEVEL  3) 


Student  Performance  Goal 


Student  Performance  Goal 
•  Given: 

Corroded  aluminum  parts,  appropriate  cleaning  agent 
equipment,  and  facilities.  Reference  information. 


•  Given: 

Sample  corroded  aluminum  parts. 

•  Performance: 

The  student  will  select  those  parts  which  indicate 
intergranular  corrosion.  He  will  describe  two 
methods  of  preventing  and/or  controlling  this  type 
of  corrosion. 

•  Standard: 

The  student  will  identify  at  least  80  percent  of  the 
samples  showing  corrosion. 


•  Performance: 

The  student  will  remove  corrosion  products,  such 
as  metal  flakes,  scale,  powder  and  salt  deposits 
from  aluminum  parts.  He  will  describe  how  parts 
are  protected  from  dissimilar  metal  corrosion. 

•  Standard: 

Removal  of  corrosion  products  shall  not  involve 
unnecessary  removal  of  solid  metal.  Description 
of  corrosion  protection  methods  shall  be  in  accord¬ 
ance  with  specific  reference  information. 
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•  '  >«  .  :  :  .h  '.re-  !•». 

■a  i  ‘.v  h  surfaci-  corrosion 
.  .  :i  '  i  f c  : . i ■  >\  e ■!: 

...  H>  .'i.in.l. 

1>\  mechanica!  ruMn1-;, 

•  Aii. if  pH-;  ,i  ..f  :o:i.  must  be 
taken  on  «.  iad-.ied  sui  faces  ? 

•  Y,  hen  us  in*'  a  standard  mmu- 
r i * » •  ?  of  }  U  .  chromic  acid  to 
appr. v  dO  drops  of 
oartt.  r\  i !  ec  ti o!  vte,  \vhv  i  s 

t i mt-  an  important  element? 

•  When  inspecting,  how  can 
it  be  defer.'!) ’ne.j  that  all 
osionon  has  been  removed'' 

•  ..  :.ct  i  s  the  problem  i  t  a!  1 
••■ire  .  ■  r i  is  not  removed? 

•  ■  ,  surface  corrosion/ 

•  How  -.an  it  b<  prevented? 

•  I )e--cr hi  two  dicniical  and 
e  !  e;  ::  i  .d  eiieni  :cu!  pro- 

ce  •  sc  :•  t  anodica!  lv 
ti  eat  i:o;  a !  urnm  am. 

•  V,  u.u  :  s  c  u  fdinp? 

•  .re  f  radenames  tor 
•  1  a.!  :  1  at «  r  ’  i  i  s  used  b\  ; 
a.  ilumi:  am  l  o.  of 

\r.i-.  rk  a. 

.Is. 

I  .  K  a:  e* . 

•  N...  etyunsc  coating 

.  e.j  • ..  j'fi a c  ft  ouminum. 

•  .  :i.»t  ;  -  i  !  i  v.  ?  rol  \  t  n  ac  non  ? 

• ! 1  "a  .  an  if  be  prevented? 

•  .ar  ;  pa  Ivan  i.;  char:  - 

•  •  .  *t  at  lea  -t  J  i\e  ms  ul. if  i'lg 

uteri..!  •  vvliu  h  i;:a\  be 
.  >.si  rr  !n\  ,•  .»j  eliminate 
'•  -umila:  metal  corrusi. t.. 


i  ?  he  sta  lent: 

•  1  loot :  i  .i  ’  im.innti.  -»a;:.p!es 
with  . : ; r : f  ! i  nt  tvpes  of 

i  « ti •  •  'ion 

•  l  c  pr.»tei  i  ;  vt  lothing  f 

•  si  Jo  r  .  orro'Uon  removal 
;::at  trial  S  ? 

•  Kc  id  MI  1 .  -pis  a  ; i  . i r ,;1  , 

’■  ■  •-  er:r.  re  u.:  .<!  •rnon- 

■  fra!...n  and  ob->cr\v  safer, 
proi  ediirc  m  handling  acids'' 


Ai'b’i.Y  Hi\OTl- :  i  P.'/  <  i)  \  HV.v 

'Lf.VLr/t  V.  uF.VLL  ? 

Wuderif  Del  human-.. ■  i k ...! 


•  Given: 

Typical  aircraft  component  parts,  protective  paints 
and  organic*  coatings. 

•  Performance: 

The  .student  wiil  a/pl\  paints  and  oi  similar  or¬ 
ganic  coating  to  aircraft  parrs.  He  will  clean  and 
protect  battery  compartments  and  adiacem  areas  bv 
neutralizing  the  acid,  removing  corrosion,  and  ap¬ 
plying  acid-proof  paints.  He  will  identifv  'fret¬ 
ting”  corrosion. 

•  Standard: 

Resultant  finishes  will  be  <u  rc  turn-to-servic e 
standard.  Win-*:  shown  "ample  parts,  the  student 
w:l!  be  . > : , e  r  d;  .  rif.  juisi,  [  eru  t-en  che:nicall\ 
I'aiuis  a  ana  fri  rting  corro ,of . “ 


lJ.i!iit  and 


(  -u’vl  pro- 

tec  ting  batter*  c<>ni- 
;  artiiien:  s  and  ad¬ 
jacent  .ir*  as. 


•  How  dc.  paint  and  organic 
i  «»atitu»s  serve  to  protect 
•'irfaces  Iron;  corrosion? 

•  Name  several  paint"  and 
organic  coatings  wide!’, 
used  for  <  orr-rsjon  <*omrei 

a-’fc  raft  ? 

•  •here  would  each  of  tiie 
p'odncts  named  be  used: 

•  What  is  a  prerequisite  to 
t he  applica: s-n  of  most 
paints  and  organic  coatings 

•  !><  scribe  where  each  of  the 
following  methods  of  appli¬ 
cation  would  be  used: 

a.  Hip. 
b  Wipe. 

c.  ^pra*.  . 

d,  brush. 

•  ’Alia:  i  s  an  electrolyte  and 
b**w  does  a  react  when 
spilled  on  metal'1  How  can 
it  be  ne ur ra  1 1 zed ? 

•  Describe  the  procedures 
for  cleaning  a  surface  on 
winch  eleitrolwe  has  been 
spi  1  ted. 

•  Name  several  coatings  that 
might  be  u"ed. 

•  Describe  the  me: hods  of 
securing  a  baiierv  to  pre¬ 
vent  spillage. 
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Cause  and  corrective 
procedures  for  fret¬ 
ting  corrosion. 


•  Kxplain  why  battery  boxes 
are  vented. 

•  Wh  v  Hn  some  airplanes  have 
a  battery  sump  in  a  venti¬ 
lating  svstem? 

•  What  procedures  apply  to 
cleaning  of  n icke  1  cadmium 
batterv  boxes? 

•  What  is  fretting? 

•  How  would  you  obtain  maxi¬ 
mum  protection  in  areas 
where  fretting  occurs? 

•  What  is  another  term  for 
fretting  ? 

(.hoc1  !hr'.s 
Did  the  student: 


Remove  and  neutralise  •Identify  .u:  id-proof  paint? 
corrosion.  •  Identih  uc:d  neutralizing 

agent  *.? 

•  Observe  safety  precautions? 

•  Display  knowledge  of  cause 
hv  inspecting  most  likely 
a-«  as  ' 

©  (  orrci  ti v  use  tool s? 

•  Observe  safety  pre«.  autions? 


RHMOV1-:  ROST. 


Student  Performance  Goal 


,  £  G  M  E  N  T  t:  ,  i  C  j  -  L 


•  Given: 

Steel  aircraft  parts,  rus»  bihinitin,.  materials  ai.d 
suitable  equipment  for  ri  moving  rust. 

•  Performance: 

The  student  will  remove  rust  from,  ferr.'us  aircraft 
parts  and  appiy  rust  inhibiting  finishes.  He  wtl! 
describe  the  methods  of  protecting  the  interior  of 
steel  tubing  and  demonstrate  the  use  of  blast  clean¬ 
ing  methods. 

•  Standard: 

The  finished  parts  shall  be  of  rcturn-to-serv:ce 
quality. 


h  i  \  Vf-int v 


Removal  of  rust. 


l  -  ojluli  K 

•  Define  rust. 

•  Discuss  riie  merits  and 
limitations  of  the  following 
methods*  of  removing  rust: 

a.  Scrapers. 

b.  Abrasives. 

c.  Pickling  agents. 


Prevention  <*t 


Treatment  .>*  in:-, 
surface*'  of  met  .si 


:  :  '•*!  me  in  :  •*,  w  m  ■. 

.  i  r  I  a  C  ■ '  ‘  !;e  r.ei't 


•;e-.  era  rustinc . 


si  ■  ; :  a.  a  ml  >  :  f  ■  •  ;Te  ver  : 


c  1  ■  >■  '.  *  ..  >  ..a:  a  c  ■•.-.!*et  s. 

•  Mow  •  !.i  .  .•  pjotec  t:ve  tin 
{  t  .  t :  r  .  «  1  : •  i  f . »  :  n  -a  •  !e  * 


at  .  •  t  :•  .mmum  tem- 


blast  t  eanii.g  o! 


corrosion  r<  s; -oaur 


»<  a" i  -  oc  iC-oil  .  n  is  sen 


w :  u  : :  *  . .  •  t  i  ; » c 


I  * :  -1  'at  ■f...ie:.t: 


Rem-  >\  e  rust  fr. 


»  r  p;\  an  a.  v  err  ib.r 


•  l !:are  pow  1  edev  of 


•  :  •:  a*.  s.uetv  hao;t  - 


l.i  *W  Kl  Hbi.R  PPnM  <  i 


Student  1  \  no-  n*.ua« 


bamp!<  -nrc :  aft  rubber  m 


•  Performance: 

Prom  sample  rubb'-r  pr*  ■  f  •-  t'l.r  <>\\  the  it'crio* 
rating  effect  of  *  *  r  * .  n  <  u-v.ng  •.r.ncn  a!-. ,  •.•Ms, 

<  instil,  s.  h.drov  in*  u  .  urd  ;t;}o .  heat,  etv.  .  the 
student  will  desertbf  r pr,.!  able  cua-e.  !!»■  will 
demonstrate  u-ijt.d  .e  :•  ••'. J< ■  of  lem.-vm,* 
hvdraulic  fluid,  b.itfe  ■  .i  ,o.  'oi-.ertPs  a;ld  ,  u.istics 


nt  s  a:iO  ,  a. ist  u.  s 


from  rites. 


» 


Act  it  ittes 


•  Standard: 

Provided  with  ten  samples  displaying  evidence  of 
deterioration,  the  student  will  identify  the  probable 
cause  in  70%  of  the  sample  cases,  (leaning  of 
tires  will  be  accomplished  without  further  damage 
to  the  tire. 

Kc\  Points  r'ii  i(b in  k 

Protection  of  rubber  ©Describe  several  waj  s  of 
products.  protecting  rubber  surfaces 

from  rhe  harmful  effects  of 
cleaning  agents. 

•  Describe  corrective  proce¬ 
dures  to  be  followed  when 
the  following  material**  are 
spilled  on  rubber  product**: 

a.  Oil. 

b.  Hydraulic  fluid. 

c.  Hatterv  acid. 

d.  Solvents. 

e.  (  austits. 

•  How  does  sunlight  affect 
rubber  products? 

•  How  does  heat  affect  the 
storage  of  rubber  products? 


(  heck  Iferns 
Did  the  student: 

Select  samples  and  ©Observe  safety  precaution 

judge  probable  cause 

of  deterioration.  ©Follow  correct  procedures 

Clean  a  tire  to 

minimize  deterioration 

due  to  oil,  hydraulic 

fluid,  etc. 
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GROUND  OPERATION  AND  SERVICING 


26.  IDENTIFY  AND  SELECT  FUELS.  (EIT  =  4  hrs., 
T  -  2%  hrs.,  L/S  =  1  Vi  hrs.)  1  segment 
(UNIT  LEVEL  2) 


IDENTIFY  AIRCRAFT  FUELS. 

(SEGMENT  A,  LEVEL  2! 


Student  Performance  Goa] 

•  Given: 

Aircraft  operator’s  manual,  a  list  of  colors  and 
octane  rating  ranges  and  a  fuel  system  of  an  air¬ 
plane. 

•  Performance: 

The  student  will  obtain  fuel  samples  from  the  fuel 
system  of  an  airplane  and  verify  that  the  fuel  at 
least  equals  the  minimum  required  octane  rating. 
He  will  associate  each  color  with  the  correct  oc¬ 
tane  range,  and  describe  how  volatility  is  telated 
to  vapor  lock,  and  will  discuss  the  advantages  and 
limitations  of  kerosene  as  a  turbine  fuel. 


•  Standard: 

Matching  of  color  to  octane  rating  will  be  100  per¬ 
cent  correct. 


Key  Points 


feedback 


Significance  of  octane,/ 
performance  number  in 
identification  of  fuel. 


Color  identifying 
octane  rating  or  per¬ 
formance  number. 


Vapor  lock  on  a  reci¬ 
procating  (piston)  en¬ 
gine. 


«What  is  iso-octane? 

•  What  is  normal  heptane? 
»How  do  these  produce  the 

octane  number? 

•  Why  are  performance  num¬ 
bers  used  when  a  fuel  ex¬ 
ceeds  100  octane  rating? 

•  What  is  the  significance  of 
the  second  number  in  fuel 
rating,  i.e.,  100/130? 

•  What  happens  if  the  octane 
rating  is: 

a.  Too  low? 

b.  Too  high? 

•  Which  is  more  critical? 

•  How  is  the  minimum  octane 
rating  of  fuel  for  each  en¬ 
gine  installation  determined? 

•  What  colors  are  used  in 
identification  of  fueis? 

•  Do  they  adversely  affect 
combustion  ? 

•  How  do  colors  aid  in  de¬ 
tecting  leaks? 

•  What  is  vapor  lock? 

•  Where  is  it  most  likely  to 
occur? 


Cause  of  detonation 
and  effective  elimina¬ 
tion. 


Kerosene  vs.  gasoline 
as  fuels  for  turbine 
engines. 


•  List  various  factors  that 
contribute  to  detonation. 

•  What  is  the  difference  be¬ 
tween  detonation  and  pre- 
ignition  ? 

•  What  is  the  effect  of  add¬ 
ing  tetraethyl  lead  to 
gasoline? 

•  Why  is  gasoline-soluble 
bromine  compound  added 
to  the  lead? 

•  W'hat  is  the  standard 
method  of  expressing  lead 
concentration  in  gasoline? 

•  List  the  differences  be¬ 
tween  aircraft  and  auto¬ 
mobile  fuels. 

•In  the  choosing  of  fuels, 
how  do  kerosene  and 
gasoline  compare  as  to: 

a.  Weight/unit  volume? 

b.  Heat/unit volume? 

c.  Evaporation? 

d.  Volatility? 

e.  Viscosity? 

f.  Ease  of  starting? 

g.  Lubrication  of  pumps? 

h.  Flameout  character¬ 
istics? 

i.  Explosive  qualities? 

•  How  have  commercial 
users  developed  their  JP 
fuels? 

•  What  are  the  advantages  of: 

a.  JP— 1  ? 

b.  J P-2? 

c.  JP-3? 


Activities 


Check  Items 
Did  the  student: 


Obtain  fuel  »SeIect  manuals  for  the  spe- 

samples.  cific  aircraft? 

•  Investigate  the  different 
sources  for  the  fuel  identi¬ 
fication  ? 

•  Interpret  fuel  tank  placard 
(gallons  and  octane  number 
on  the  cap)? 

Identify  octane  »From  a  collection  of  fuel 

ratings  of  fuel.  samples,  choose  a  speci¬ 

fied  fuel  by  fuel  color? 

•  Show  awareness  of  explo¬ 
sion  hazards? 

•  Use  fire  bottle? 
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27.  START,  GROUND  OPERATE,  MOVE,  SERVICE 
AND  SECURE  AIRCRAFT.  (FIT  =  26  hrs.,  T  = 

8  hrs.,  L/S  -  18  hrs.)  6  segments 

(UNIT  LEVEL  2) 


USE  FUELING  EQUIPMENT 

(SEGMENT  A,  LEVEL  2) 


Student  Performance  Goal 

•  Given: 

Fueling  equipment,  airplane  fuel  tanks  nearly  empty, 
a  specified  fuel  load,  and  an  airplane  fueling  pro¬ 
cedures  manual  with  fuel  charts. 

•  Performance: 

The  student  will  perform  fueling  of  the  airplane  to 
bring  the  total  fuel  in  the  tanks  up  to  the  specified 
load,  with  distribution  between  tanks  as  specified 
in  the  fueling  manual. 

•  Standard: 

Total  fuel  load  and  amount  in  each  tank  will  be 
within  10  percent  of  the  amounts  specified  in  the 
fuel  charts  and  fueling  will  be  accomplished  in 
accordance  with  specified  procedures  without 
error. 

Key  Points  feedback 

Method  of  refueling.  »What  are  the  problems  of 
fueling  aircraft  from: 

a.  Cans? 

b.  Truck? 

c.  Underground  storage 
system? 

Operation.  »How  is  required  octane 

determined? 

a.  Distribution  of  fuel.  »How  is  the  proper  fuel  dis¬ 

tribution  for  the  specified 
load  determined? 

b.  Measurement.  »How  would  a  mechanic  de¬ 

termine  the  quantity  of 
fuel  in  the  tanks  prior  to 
fueling? 

»How  would  a  mechanic  de¬ 
termine  the  amount  of  fuel 
to  be  added? 

Precautions.  «What  precautions  must  be 

observed  when  removing 
cap? 

•  What  precautions  must  be 
taken  before  inserting 
nozzle  in  tank? 

•  What  precautions  should 
be  taken  when  fueling  in: 

a.  Rain? 

b.  Snow? 

c.  Dust? 


Safety. 


Activities 

Add  fuel  to  an  air¬ 
plane. 


Select  the  correct 
octane  and  kind  of  fuel. 

Measure  fuel  already 
in  each  tank  of  the 
aircraft. 

Measure  fuel  added. 

Observe  proper  fuel¬ 
ing  precautions. 

Inspection. 


•  What  precautionary  steps 
are  required  when  fueling 
from  cans? 

•  How  is  spillage  handled? 

•  in  fueling,  why  must  a 
ground  cable  be  attached 
to  the  aircraft  and  fuel 
truck,  if  used? 

(  beck  Items 

Did  the  student: 

•  Use  aircraft  fueling  pro¬ 
cedure  manual? 

•  Determine  distribution  for 
required  fuel  load  ? 

•  Make  sure  proper  kind  of 
fuel  is  selected? 

•  Make  sure  the  fuel  selected 
is  of  proper  octane  or  per¬ 
formance  number? 

•  Dip-stick  each  tank  and  in¬ 
terpret  quantity  correctly? 


•  Make  sure  proper  amount 

of  fuel  is  in  each  tank  when 
fueling  is  completed? 

•  Ground  airplane  and  truck? 
(if  used) 

•  Use  proper  precautions 
during  fueling? 

•  Avoid  spillage  of  fuel? 

•  Inspect  the  securing  of  the 
fuel  cap? 


START  AND  OPERATE  AIRCRAFT  ENGINES. 

(SEGMENT  B,  LEVEL  21 


Student  Performance  Goal 

•  Given: 

Aircraft  engines  equipped  with  float  type  carburetors, 
pressure  injection  carburetors,  and  internal  super¬ 
chargers.  Written  engine  operating  procedures  for 
each  given  type  of  engine,  and  auxiliary  power  re¬ 
quirements,  and  operating  specifications. 

•  Performance: 

The  student  will  perform  two  starts  with  each  type 
of  engine,  operate  each  type  through  its  normal 
operating  range  and  perform  complete  shut  down  for 
each  type.  He  will  select,  connect,  and  operate  an 
adequate  external  auxiliary  electrical  power  source. 

•  Standard: 

All  starts,  operation,  and  shut-downs  will  comply 
with  given  procedures  without  error  and  auxiliary 
power  will  be  selected,  connected  and  operated  as 
specified. 
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Ke\  Points 


hi  i  libac* 


Starting  procedures 
for  4~cycle  recipro¬ 
cating  piston-type 
engine. 


Safety  precautions. 


Types  of  external 
auxiliary  electrical 
power  sources, 
a.  Battery  cart. 


b.  Motor  generator 
or  rectifier  power 
unit. 


•Why  is  the  propeller  “pulled 
through”? 

•  Why  might  the  master  switch 
be  turned  on  prior  to  start¬ 
ing  an  engine? 

•  Why  may  the  procedures 
specify  different  ignition 
switch  positions  for  start¬ 
ing  different  engines? 

•  Why  is  prime  often  used  be¬ 
fore  cranking  the  engine? 

•  What  is  the  result  of  over¬ 
priming? 

•  What  is  the  position  of  the 
mixture  control  when  start¬ 
ing? 

•  What  is  a  warm-up  procedure?* 

•  What  is  a  magneto  check? 

•  What  is  the  carburetor  heat 
position  for  starting? 

•  What  are  the  vital  engine 
instruments  used  for  starting? 

•  List  a  standard  starting  pro¬ 
cedure  for  an  engine  with  a 
float  type  carburetor. 

•  Mow  would  the  above  pro¬ 
cedure  varv  with  a  pressure 
injection  carburetor? 

•  How  would  the  above  pro¬ 
cedure  vary  with  an  internal 
super-charged  engine? 

•  What  is  the  need  or  .some  ¬ 
one  to  man  a  fire  bottle  when 
starting  an  engine? 

•  Why  are  wheels  chocked  be¬ 
fore  starting  an  engine? 

•  What  information  will  a 
pilot  usually  request  be¬ 
fore  pressing  the  starter 
switch? 

•  List  the  fire  hazards  in¬ 
volved  in  starting  an  engine. 

•  What  (actors  are  involved  in 
the  selection  of  an  auxiliary 
power  source? 

•  Whar  consideration  s  must  be 
taken  as  to  volt.tge.  ampeic- 
hour  capacitv  and  state  of 
charge  of  the  battery  cart? 

•  What  are  trie  limitations  to 
power  units  operated  from 
electrical  outlets? 

•  Whv  is  this  type  of  power 
unit  best  suited  for  extended 
time  operations  y 
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•  Wha'  in*.p‘  :  t : . » 1 1  should  he 
made  .ttf'-f  > n  engine  has 
been  ■  <"i  foi  *  j  »•(  !< x I  . % f 
r  ime? 

Al'fll  !f  ll  ^  (  hi  t  A  ItCT.i'y 

I  >id  rhe  student: 


1  •  i-.irv  ti*r  engine 

St  .■■■!  . 


Se!  err  and  totne-cr 
v  -  . '  er  :■  il  a  u  x  t  *  •  i 
pi'\vt*r  n  ■ !  r . 


Sr.'ir’  *  ng i 


fie . 


(>I  rate  engine 
through  its  power 
range. 

Shut •  do wn  engine. 
Observe  safety  p  re¬ 
gions  and  make 

'  Spe  •  |\>iinv  : 
ut  '-"vn, 


•  Obi  M:  .  ,  Liable  engine 

piece  lores  .ir.d  review  them? 

•  Makr*  t  drv  run  before  turn- 
■in-  n:  anv  power.-' 

•  '  L«.  eh  th.it  a  fire  guard  is 
ready  before  making  any 
start  ? 

•  dakc  sure  power  mut  was 

<>t  pri 1 1 •'*!  vol:  and  had 

a.'e.^jar*'  p.»\vei  ' 

#f.i‘iii:f( .t  power  iif i i t  with 
•'over  off.  filer,  start  the 
■unr,  turn  or  pow er,  and 
•  ’  *  i  eon  t  r.  >i  s  pi.perlv? 

•  r  h'-  ;  ro.  r-  h  e  applicable 

■  •  ■  ;  f  •  ‘t  . • ;  •  > ■  j r eror  i n - 

V '  •  I ; 

#«  a-V!'  .atetv  i *t •  • »  "dnres 

■  ’tu'g  - !  aft  i  !•*>  > 

•  '■'  ’  «»v.  [if. .co.  hff  ■■■<  during 

a‘  i  ne;-  of  tb*’  «*pe»  atiot;  ? 

•  f » M . ;  w  pr- 'pet  stop-,  and 

■ :  e  1 1 1 ;  o !  W  e  .hiring  shutdown? 

,  t  a,.--,  re  p; •  »p'  r  .-afetv 
pH  ■  an  i-  -US' 

«•  •  i«-  in  -.ui  arjnfis  .  a 

1 :  >.»•'  t  i.>..  improper 
"l  M.r.b»n? 

•  \1ake  sure  ; •  i  I  cowling  and 
U  '.  rssiii  i  cs  are  tn  air¬ 
s’  r;»\  condition. 


»’  V  h  TO  I* IKK  IN  A\  INI  'I  <  '  »<•  .  >YSTKM. 

F-M!  •  .  l.FVEI.  25 


Student  Per'  >rc  t  ••  >  d 
•  f.iven 

f  ()  fr"  »'>::in  diet  mint  and  wrif'-n  nf"r- 

'nation  on  fire  e\t  ingui  nr . 


K<  \  lyn:tt(s 


/  . .  t/hiff  k 


Tvpes  of  extinguish¬ 
ers. 


Lxt  ingui shitig  pro¬ 
cedure  . 


•  What  types  of  extmgu  ishe*  *- 
are  available? 

•  Which  is  the  best  type  for 
induction  tires? 

•  Describe  the  operation  of 
each  type  of  ext ingui sher. 

•  List  the  steps  in  sequence 
for  extinguishing  an  induc¬ 
tion  fire. 


in  it:r s 


•  /’<  <  a  hr  ”,  -> 
Did  the  student : 


Operate  fire  extinguish-  •'lake  proper  preparator, 
er  to  extinguish  fuel  steps  for  using  the  ex- 
fires.  ringui  slier? 

•  Move  in  on  the  fire  in  a 
safe  and  effective  manner? 


Operate  a  tire  ex¬ 
tinguisher  on  a  simu¬ 
lated  induction 
system  fire. 

Inspect  after  fire  is 


•  Quickly  and  effectively  put 
out  tlie  f'te? 

•  React  to  -  all  of  "fire'  by 
pointing  extinguisher  into 

1  nduction  system  promptly  > 

•  c  heck  condition  of  fire  situa¬ 
tion  for  further  action? 


our. 


LONNI-.H  AND  OPKRATF.  AN  KXTLKNA! 

HVDR AfJ./r  HONOR  SOI :J?f  Ji. 

(SFr^iPN  1  L.  L  F \  F!  .  ?: 


Srudenr  Performance  Goal 

•  Given: 

An  aircraft  or  hydraulic  system  mock-up  with  normal 
hydraulic  operating  pressure  specified,  an  external 
hydrau:ic  power  source,  and  written  operating  in¬ 
structions. 

•  Performance: 

The  .-undent  will  connect  the  external  hydraulic- 
power  source  to  the  aircraft  or  nock-up  and  operate 
the  external  source  to  obtain  specified  bvdraub.c 
pressure  in  the  aircraft  or  mock-up  hydraulic  sys¬ 
tem. 


•  Performance: 

i  he  student  will  operate  a  fire  extinguisher  to 
properly  extinguish  burning  f'n’i  n  in  open  pit  or 
conf airier  and  rake  pt  ’per  fin-  n**hfu -g  acn •**>  ;  <r 
a  simulated  .nn  r.itf  Mini.-'ani  system  tire. 


•  Standard: 

(  onncctions  and  operation  will  conform  the 
written  instructions  and  specified  pressure  will  be 
maintained  m  he  aircraft  ot  mock-up  during  system 
operation  fro?  tne  externa!  powei  source. 


•  Standard: 

Handling  and  operation  of  fire  extinguisher  in 
accordance  with  procedures  provided.  (X)*  will  be 
properlv  directed  into  induction  system  from  star r 
if  fire  guard  position  within  five  seconds. 


h  n  l'r.:tif\ 


Power  units  •  lifferent  types  of  hv- 

•  i.-.ruli'  power  units  avail 
able  for  system  checks: 
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Compatibility. 


Connection  to  system. 


Operational  checks. 


System  replenishing. 


.It  tii  /tics 

Determine  compati¬ 
bility  of  hydraulic- 
power  source  to  air¬ 
plane  system. 

Connect  power  source 
to  the  airplane  system. 
Use  tools  and  manuals 
to  connect  power  source 
to  airplane  hydraulic 
system. 


Operate  power  .source 
and  airplane  system. 


Practice  safety. 

Inspect  connections. 


a.  Portable. 

b.  bixed. 

•  How  are  fluids  of  the  s\  s- 
tem  checked  for  being  om- 
patible  with  those  of  the 
power  unit? 

•  What  would  be  required  to 
connect  an  auxiliary  source 
of  hydraulic  power  into  an 
airplane  hydraulic  system? 

•  What  is  the  difference  be¬ 
tween  a  pressure  and  a 
scavenge  line  and  what 
effect  would  it  have  if  they 
were  reversed  when  hooked 
into  a  system? 

•  How  is  spillage  taken  care 
of  when  connecting  and 
disconnecting  an  external 
hydraulic  power  source? 

•  How  is  system  pressure 
deter:  lined? 

•  What  is  meant  by  isolating 
a  sub-system  and  how  is 

it  accomplished? 

•  How  can  the  external  powei 
source  be  used  to  replenish 
the  airplane  hydraulic  supply? 

(./><<(  Itf’/rS 
Dill  rbe  student: 

•  (.'hock  for  compatibility  of 
fluids? 

•  Indicate  knowledge  of 
hydraulic  power  unit  opera¬ 
tion  ? 

•  hollow  the  service  manual? 

•  Use  proper  connecting  tools? 

•  Avoid  fluid  contamination? 

•  Locate  drip  pans? 

•  Locate  the  airplane  hydraulic 
sy  stem  con  nee  t  i  on  s  ? 

•  Bleed  off  any  pressure  in 
system? 

•  Connect  lines  in  proper 
sequence? 

•  Operate  the  •  ystem  in  ac  ¬ 
cordance  -vi  h  operating 
instructions  ? 

•  Isolate  a  sub-system  as 
directed? 

•  Make  sure  fire  bottle  is 
available? 

•  (.heck  for  any  leaks? 

•  Che.k  to  verify  proper  con¬ 
nection  in  order  to  prevent 
damage  to  the  aircraft  and 
the  unit. 


DIKU'T  Till-  MOV  I!  MI  NT  Ol  \  IK  f  R  A  1  J . 

f(  .  l  v  ‘J :  c 


Student  Performance  (i«»al 

•  (>iven : 

Hand  signal  chartsor  instructions,  live  or  simu¬ 
lated  aircraft  movements. 

•  Performance: 

The  student  will  use  accepted  hand  signals  in 
providing  directions  to  the  movement  of  aircraft 
during  towing,  taxiing,  and  parking. 

•  Standard: 

Signals  must  be  sharp,  clear  and  in  conformance 
to  instructions.  Response  to  changing  condition-* 
must  be  instantaneous. 


/■o« 


Hand  signals  for 
commun  icarions. 


lowing  procedures. 


Taxi  and  parking 
procedures. 


.  \  <  fir  !tu  ■ 


•  What  basic  information 
can  be  communicated  by 
hand  signals? 

•  What  auxiliary  devices  -an 
be  used  for  ground  opera¬ 
tion  communications? 

•  Should  file  signals  be 
directed  to  the  tow  man 
or  the  brake  rider? 

•  Who  is  responsible  for  the 
final  positioning  of  a  towed 
airpl  ano? 

•  How  will  the  taxi  man  know 
who  is  the  signalman? 

•  How  is  a  safe  "follow  me” 
guidance  procedure  per¬ 
formed  ? 

•  What  should  you  consider 
when  parking  an  aircraft  — 

<i  vehicle? 

(.beck  /.Vv, A 
Did  the  student: 


Provide  taxi  and 
rowing  signals. 


Provide  signals 
for  parking. 


Provide  signals  for 
directing  traffic . 


•  Lxhibit  knowledge  of  hand 
signals? 

•  Select  proper  signal  equip¬ 
ment  ? 

•  Cove  parking  signals  to 
park  an  airplane  and  a 
vehicle  ? 

•  Demonstrate  the  signals 
to  stop  and  park  an  air¬ 
craft  ? 

•  Demonstrate  directing 
traffic  hv  hand  signals? 

•  Observe  traffic  movement? 
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Practice  safety  in 
use  of  signals  and 
directing  traffic. 


•  List  violations  of  approved 
procedures  in  directing 
traffic? 


•  Is  all  work  performed  to 
prevent  damage  under  normal 
weather  conditions? 


PREPARE  AN  AIRCRAFT  FOR  OUTSIDE  STORAGE. 

(SEGMENT  F,  LEVEL  2) 


Student  Performance  Goal 


•  Given: 

Aircraft  for  outside  storage,  written  storage  pro¬ 
cedures,  and  necessary  securing  equipment. 

•  Performance: 

The  student  will  prepare  an  aircraft  for  outside 
storage.  He  will  analyze  requirements  and  secure 
the  aircraft  for  normal  weather  conditions  at  that 
location. 


•  Standard: 

Aircraft  will  be  tied  down  and  secured  to  prevent 
damage  under  normal  weather  conditions. 


f\i".  I' 'tints 


I'vcdhttt'L 


Equipment  used  for 
securing  aircraft. 


Procedures  for  se 
curing  aircraft. 


Protection  against 
weather. 


•  What  are  chocks? 

•  What  are:  1)  portable  tie¬ 
downs?  2)  stationary 
tiedowns? 

•  Where  are  the  tiedowns 
attached  to  the  aircraft? 

•  Name  guidelines  in  the 
selection  of  rope  for  tie¬ 
downs. 

•  How  is  an  aircraft  posi¬ 
tioned  with  regard  to  pre¬ 
vailing  wind? 

•  Why  are  controls  locked? 

•  Why  is  the  master  switch 
pulled? 

•  What  precautions  should 

be  taken  concerning  locking 
brakes? 

•  Why  should  cabin  doors 
and  windows  be  closed 
and  locked? 

•  When  may  it  be  wise  to 
install  spoilers  on  wing 
and  empennage? 

•  Why  is  it  advisable  to  set 
or  install  gust  locks? 

•  What  concern  should  be 
given  to  propeller  posi¬ 
tion? 

•  When  are  wheel  chocks 
needed? 


Activities 


(.heck  Items 
Did  the  student: 


Tiedown  an  aircraft 
for  outside  storage. 


Secure  the  airplane 
against  wind  gusts. 

Secure  cockpit  con¬ 
trols  and  cabin  exits 


Recheck  and  inspect 
to  assure  preparations 
are  complete. 


•  Use  proper  tiedown  methods? 

•  Collect  the  necessary  equip¬ 
ment  for  securing  the  air¬ 
craft? 

•  Attach  the  securing  devices 
to  the  aircraft? 

•  Lock  the  aircraft  controls 
and  parking  brakes  as 
needed? 

•  Turn  off  switches? 

•  Lock  the  cabin  door  and 
windo  vs? 

•Chock  the  wheels? 

•  Re-check  the  securing  pro¬ 
cedure  and  anchors? 

•  Lock  all  the  controls? 

•  Position  the  aircraft  cor¬ 
rectly  with  regard  to  pre¬ 
vailing  wind? 
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MAINTENANCE  PUBLICATIONS 


28.  SELECT  AND  USE  FAA  AND  MANUFACTURER'S 
AIRCRAFT  MAINTENANCE  SPECIFICATIONS, 
DATA  SHEETS,  MANUALS,  AND  PUBLICA- 
TIONS,  AND  RELATED  FEDERAL  AVIATION 
REGULATIONS.  (KIT  -  13  hrs.,  T  =  6lA  hrs., 

L/S  =  6 Vi  hrs.)  7  segments 

(UNIT  LEVEL  3) 


LOCATE  REFERENCE  DATA 

(SEGMENT  A,  LEVEL  3) 

Student  Performance  Goal 
•  Given: 

An  index  and  sample  random  copies  of  the  FAA  Air¬ 
craft  Specification  Sheets  and  listing. 


USE  INFORMATION  FROM  THE  AIRf  K  A  IT  SPE¬ 
CIFICATIONS. 

(SEGMENT  B,  LEVEL  3' 

Student  Performance  Goal 

•  Given: 

An  indexed  sample  file  of  Aircraft  Specifications 
and  associated  manufacturer’s  service  manuals. 

•  Performance: 

The  student  will  locate  and  interpret  information 
pertaining  to  weighing,  useful  load,  center  of  gra¬ 
vity  range,  and  approved  items  of  equipment  for 
two  specifically  identified  makes  and  models  of 
aircraft. 


•  Performance: 

When  provided  with  the  manufacturer’s  name,  model 
and  serial  number,  the  student  will  locate  the  spe¬ 
cification  sheets  for  five  airplanes. 


•  Standard: 

The  student  will  locate  the  specification  sheets 
promptly  and  without  error. 


Key  I'ljinls 


f'ecjbne  b 


FAA  specifications 
and  Type  Certificate 
Data  Sheets. 


•  What  is  the  purpose  of  a 
Type  Certificate  Data 
Sheet? 

•  How  is  a  specification 
originated? 

•  What  information  is  con¬ 
tained  in  a  Type  Certifi¬ 
cate  Data  Sheet? 

•  What  data  is  available  for 
airplanes  that  are  built  in 
limited  production? 

•  How  does  the  aircraft  spe¬ 
cification  differ  when  in¬ 
formation  is  found  in  the 
listing? 

•  What  conditions  must  exist 
before  an  aircraft  is  trans¬ 
ferred  to  the  listing? 


Arm  if n 


f  I'cci  herns 
Did  the  student: 


Locate,  select  and  •Promptly  locate  the  Data 

identify  FAA  Type  Sheets? 

Certificate  Data  Sheets  •Use  correct  nomenclature 
for  five  specifically  when  referencing  these 

identified  aircraft.  publications? 


•  Standard: 

The  student  will  locate  and  interpret  information 
without  error. 


Key  Points 


I'i'i’Jhtit'k 


Identifying  aircraft 
specifications. 


Weighing  information. 


•  Why  can’t  manufacturers’ 
trade  names  be  used  to 
locate  information  in  the 
aircraft  specifications? 

•  If  the  basic  mode]  number 
is  known,  what  is  the  im¬ 
portance  of  a  letter  which 
may  appear  as  a  suffix  in 
the  model  designation? 

•  What  is  the  significance  of 
a  letter  appearing  as  a  pre¬ 
fix  to  the  basic  model  num¬ 
ber? 

•  What  is  the  value  of  a 
serial  number  when  identi¬ 
fying  information  in  the 
aircraft  specifications? 

•  W’hat  is  a  datum? 

•  What  are  some  commonly 
used  datum  line  locations? 

•  If  leveling  points  are  not 
provided,  how  is  the  means 
of  leveling  specified? 

•  How  is  gross  weight  de¬ 
fined? 

•Why  is  information  about 
scat  location  important  to 
a  mechanic? 

•  How  does  aircraft  category 
(normal,  standard,  utility, 
etc.)  effect  seat  locations? 
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•  When  seats  are  mounred  on 
tracks  and  may  have  alter¬ 
nate  positions,  how  is  the 
seat  position  indicated? 

CG  ranges.  »What  is  the  significance  of 

an  empty  weight  center  of 
gravity  range  ? 

#If  an  empty  weight  CG 
range  is  not  specified,  what 
is  significant? 

•  Why  are  CG  ranges  different 
when  the  airplane  may  be 
certificated  in  different 
categories?  (i.e.,  standard/ 
utility,  etc.) 

•  Why  ate  the  specified  CG 
ranges  not  applicable  to 
airplanes  that  do  not  com¬ 
ply  with  the  original  ATC? 

Items  of  equipment.  #How  do  the  specification 

sheets  distinguish  between 
required  and  optional  items 
of  equipment? 

•  How  can  a  mechanic  de¬ 
termine  the  make  and  model 
of  engine  and  propeller 
approved  for  use  on  a  spe¬ 
cific  airplane? 

•  What  reference  publications 
would  indicate  the  maxi¬ 
mum  diameter  of  propeller 
authorized  for  installation 
on  an  airplane? 

•  Where  could  information 
relating  engine/propeiler 
speed  ratios  be  found? 


Adi t  ilies 


Check  items 

Did  the  student: 


Using  the  FAA  spe¬ 
cifications  and  Type 
Certificate  Data  Sheets 
for  two  specific  models 
of  aircraft: 

a.  Identify  leveling 
and  weighing  in¬ 
formation. 

b.  Identify  the  useful 
load  and  empty  center 
of  gravity  range. 

c.  Determine  the  loca¬ 
tion  of  pilot  and 
passenger  seats. 

d.  Specify  one  propeller 
engine  combination 
and  propeller  diameter 
that  is  approved. 


•  Identify  and  use  the  cor¬ 
rect  specification  for  the 
make  and  model  of  air¬ 
craft? 

•  Correctly  interpret  infor¬ 
mation  from  the  specifica¬ 
tion  or  listing? 


e.  Determine  the  engine 
ro  propeller  speed 
ratio. 


USE  INFORMATION  FROM  THF.  MANUFACTURER’S 
MANUALS  TO  VERIFY  CONTROL  SURFACE 
TRAVEL. 

(SEGMENT  C,  LEVEL  3) 


Student  Performance  Goal 
•  Given: 

Any  specified  model  of  aircraft  and  the  a;  propnait 
specification  sheets  and  manat'. n  ruicr' s  .serv  ice 

manual. 


•  Performance: 

The  student  will  compare  the  control  surface  travel 
specified  in  each  publication.  He  will  measure  the 
travel  of  the  controls  on  the  airplane  and  determine 
whether  the  travel  is  acceptable. 

•  Standard: 

Interpretation  ol  information  will  be  without  error. 
Measurement  of  travel  will  be  wirhin  plus  or  minus 
one  degree. 


Key  Points 


I'e.  t 


Control  travel  refer¬ 
ence  information. 


Methods  of  expressing 
limits  of  travel. 


•  In  what  manner  mav  manu¬ 
facturers'  service  manuals 
olfer  better  information  than 
the  aircraft  specifications 

•  If  the  travel  specified  in 
each  publication  is  nor  the 
same,  what  information 
should  be  used ? 

•  Why  should  the  serial  num¬ 
ber  of  the  airplane  be  km  >vn 
when  referencing  travel 
limits? 

•  What  is  differential  contr-.-i 
surface  movement? 

•  What  reference  plane  .  arc 
used  in  measuring  control 
surface  movement? 

•  If  a  tolerance  is  cxpres.si  d 
as  1 2",  —  0C.  which  limit 

is  critical? 


At  hi  ihcs 


(  i'cek  In  ”  ' 
Did  the  student: 


Locate  and  select  the  •Accurately  locate  reference 
proper  specifications  information? 
for  the  aircraft. 
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o  Inr r j ' i ci  and  compare  the 
limb*-  established  by  spe- 
i r it*  ifiotis  and  manufacturer’s 


SELECT  AND  USE  TECHNICAL  STANDARD 
ORDERS. 

(SEGMENT  E,  LEVEL,  3) 


•  ‘sc  correct  nomenclature? 

•  (  orrerriy  establish  mcasur* 

.  ng  references? 

orfectlv  use  tools  and 
equipment  necessary  for 
measuring  travel? 

•  judge  and  determine  whether 
the  travel  was  acceptable? 


■:u  EL  REGULATIONS  GOVERN- 
‘IKE'S  CERTIFICATES. 

segment  D,  level  3) 


>t  ivrvorthiness  certificate  and 
de4\iJ  Air  Regulations-. 


ill  :<p! n  the  purpose  of  an  air- 
rK  U  .  the  duration  and  require- 
;  i y  rue  certificate  in  effect. 


u»e  the  correct  references  and  in¬ 
i' ■  i-’  without  error. 


’  '  l-’  *  Why  does  the  A.  Cl  serial 

■n.cs«  number  appear  on  the  air¬ 
worthiness  certificate? 

•  Is  an  airworthiness  certifi¬ 
cate  a  part  of  the  permanent 
maintenance  records? 

•  What  specific  part  of  the 
Federal  Air  Regulations 
governs  the  issuance  of  an 
airworthiness  cert  if  ic  ate? 

•  How  is  the  certificate  kept 
current  ? 

■  (  heck  items 

Did  the  student: 

the  prnvi-  •Demonstrate  his  ability  to 

>  \  h  .'p|  - 1  i  -  locate  information  in  the 

a,  rwv .rth •’  no.  appropriate  parr  of  the 

•  -  Federal  Air  Regulations? 

i  dorma-  ©Correctly  relate  and  inter- 
■  A  on  t  pret  the  regulations? 


Student  Performance  Goal 

•  Given: 

A  random  file  of  technical  standard  orders  (TSO), 
and  five  sample  parts  that  were  manufactured 
under  a  TSO. 

•  Performance: 

The  student  will  select  the  applicable  TSO  and 
interpret  the  information  to  determine  whether  the 
sample  components  comply. 

•  Standard: 

The  student  will  correctly  interpret  those  provi¬ 
sions  of  the  TSO  pertaining  to  identification  of  4 
components. 

Key  Points  l-ccdback 

Purpose,  legal  ©What  is  a  TSO? 

status  of  TSO’s.  ©What  purpose  does  a  TSO 

serve? 

•  Under  what  circumstances 
are  TSO's  required? 

•  How  does  a  TSO’d  pa  it 
compare  with  a  non-TSO’d 
part? 

•  What  legal  status  does  a 
TSO  possess? 

•  What  is  the  relationship  of 
a  TSO  and  FAR? 

•  Why  are  TSO’s  often  uacd 
in  logbook  references, ? 

Activities  Check  Items 

Did  the  student: 


Locate  the  TSO  *Use  the  index  of  TSO's? 

applicable  to  sample  ©Correctly  interpret  quality 
component.  standards  in  the  TSO? 

Interpret  the  require-  ©Recognize  systems  of 


ments  of  the  TSO. 


marking  or  identifying  TSC ’ 
•  Describe  the  quality  as¬ 
surance  spelled  out  in  I  SO 


USE  MANUFACTURERS'  MANUALS  AND  OT  i  .HR 
PUBLICATIONS. 


(SEGMENT  F  ,  L  F.VF  L  3' 


Student  Performance  Goal 


r 
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•  Given: 

A  selection  of  manufacturers’  maintenance/service/ 
overhaul/operating  publications,  a  display  of  in¬ 
struments,  and  typical  oversize  and  undersize 
airframe  and  powerplant  components. 

•  Performance: 

The  student  will  refer  to  the  appropriate  manual. 

He  will  interpret  the  information  as  a  prelude  to 
inspecting  the  range  marking  of  instruments  and 
identify  the  displayed  oversize  and  undersize 
parts. 

•  Standard: 

The  student  will  locate  information  in  the  reference 
publications  without  omission  or  error. 

Key  Points  Feedback 


Inspect  the  range  .Check  instrument  glass  to 

marks  of  instruments  ensure  against  rotation? 

in  a  given  aircraft  and  .Locate  references  and 
check  them  with  re-  correctly  interpret  infor- 

spect  to  the  A/C  spe-  mation? 

cifications  or  Operators 
manual. 

Identify  oversize  and  .Use  the  correct  reference 
undersize  parts  by  in-  table? 

terpreting  manufacturer’saldentify  both  over  and 
manual.  undersized  parts? 

SELECT  AND  USE  SUPPLEMENTARY  TYPE  CER¬ 
TIFICATES  AND  AIRWORTHINESS  DIRECTIVES. 

(SEGMENT  G,  LEVEL  3) 

Student  Performance  Goal 


Range  marking  of  .Where  are  the  operating 

instruments.  limits  applicable  to  a  spe¬ 

cific  airplane  published? 

•  Describe  the  procedure  used 
when  applying  decals  as  a 
method  of  range  marking  in¬ 
struments. 

.How  would  paint  be  applied 
as  range  marks? 

•  Is  parallax  error  considered 
when  range  marking  the  in¬ 
struments? 

•How  many  colors  generally 
appear  in  the  range  marking 
of: 

a.  Airspeed  indicators? 

b.  Tachometers? 

c.  Oil  temperature  and 
pressure  gauges? 

•  What  is  the  purpose  of  a 
slippage  mark? 

Identification  of  over-  .What  four  relationships  are 
size  and  undersize  involved  with  over  and 

parts.  undersized  parts? 

•  Why  is  the  "Table  of  Limits” 
important  to  a  mechanic? 

•  Is  a  part  that  is  within  the 
"Table  of  Limits”  air¬ 
worthy? 

.What  is  the  difference  be¬ 
tween  a  "factory-new”  and 
a  "service"  limit? 

•  What  physical/visual  fea¬ 
tures  identify  oversize  and 
undersize  parts? 

Activities  Check  Items 

Did  the  student: 


•  Given: 

A  reference  summary  file  of  airworthiness  direc¬ 
tives  and  supplementary  type  certificate  listing. 

•  Performance: 

The  student  will  write  a  correct  and  complete  list 
of  all  AD’s  applicable  to  a  specified  make  and 
model  aircraft. 

•  Standard: 

The  listing  will  be  without  error. 

Key  Points  Feedback 

Airworthiness  .Why  are  AD’s  often  limited 

directives.  to  airplanes  within  a  par¬ 

ticular  serial  number  range? 

•  Who  issues  an  AD? 

•  How  does  a  manufacturer 
participate  in  the  AD  noti¬ 
fication  system? 

•  Who  receives  copies  of 
AD’s? 

•  What  is  the  importance  of 
an  AD  to  a  mechanic? 

•  How  do  service  letters 
effect  AD’s? 

Supplementary  type  .What  is  the  purpose  of  an 
certificates.  (STC)  STC? 

•  Who  may  apply  for  an  STC? 

•  In  what  manner  may  an  "AD” 
apply  to  an  airplane  modi¬ 
fied  to  comply  with  an 
"STC”? 

Activities  Check  Items 

Did  the  student: 


92 


Activities 


List  airworthiness 
directives  applicable 
to  a  specified  make, 
model  and  serial 
numbered  airplane. 


•  List  all  applicable  AD’s? 

•  Avoid  listing  AD’s  that 
did  not  apply  by  reason  of 
serial  number? 


29.  READ  TECHNICAL  DATA  (E1T  =  6  hr.,  T  = 
3 hr.,  L/S  =  3  hr.)  1  segment 

(UNIT  LEVEL  3) 


READ,  UNDERSTAND  AND  RELATE  TECHNICAL 
INFORMATION. 

(SEGMENT  A,  LEVEL  3) 


Research  two  as¬ 
signed  topics  and 
list  specific  refer¬ 
ences  and  sources  of 
information. 

Write  a  description 
of  work  which  would 
be  done  to  comply 
with  a  manufacturer’s 
service  directive. 


Student  Performance  Goal 

•  Given: 

A  file  of  technical  reference  information  (manu¬ 
facturers’  reports,  bulletins,  service  letters,  in¬ 
spection  aids,  etc.). 

•  Performance: 

The  student  will  interpret  and  apply  this  informa¬ 
tion  as  a  method  of  solving  two  maintenance  prob¬ 
lems  described  by  the  instructor. 

•  Standard: 

The  student  will  locate  applicable  technical  data 
within  reasonable  time  limits.  Interpretation  of  in¬ 
formation  will  be  without  error. 


Key  Points 


Feedback 


Kinds  of  technical 
reports  and  publica¬ 
tions. 


•  What  are  some  of  the  sources 
of  technical  reports? 

•  How  do  service  bulletins 

or  service  letters  originate? 

•  Where  would  a  mechanic 
find  drawings  illustrating 
the  specifications  of  an  AN 
or  NAS  bolt? 

•  Where  would  the  specifica¬ 
tions  of  lubricants  be  pub¬ 
lished? 

•  Why  do  some  service  direc¬ 
tives  require  immediate  com¬ 
pliance  while  others  may 

be  deferred? 


Check  Items 
Did  the  student: 

•Make  a  thorough  search 
and  provide  a  complete 
list  of  references? 

•  Develop  a  logical  sequence 
of  operations? 

•Indicate  that  an  appropriate 
entry  would  be  made  in  the 
aircraft  records? 


MECHANIC  PRIVILEGES  AND  LIMITATIONS 


30.  EXERCISE  MECHANIC  PRIVILEGES  WITHIN 
THE  LIMITATIONS  PRESCRIBED  BY  FAR  65. 

(EIT  =  5  hrs.,  T  =  2  hrs.,  L/S  =  3  hrs.) 

5  segments 

(UNIT  LEVEL  3) 


INTERPRET  FAR  65. 

(SEGMENT  A,  LEVEL  1) 

Student  Performance  Goal 

•  Given: 

FAR  65. 

•  Performance: 

The  student  will  read  and  interpret  the  regulations 
governing  issuance,  duration,  experience,  and 
limitations  of  mechanic  certificates  and  an  inspec¬ 
tion  authorization.  He  will  answer  a  ten  question 
multiple  choice  examination,  based  on  FAR  65. 

•  Standard: 

The  student  will  answer  eight  questions  correctly. 

Key  Points  Feedback 

FAR  part  65.  .Explain  the  requirements 

an  applicant  must  meet  for 
issuance  of  a  mechanic 
certificate. 

a.  The  minimum  age  re¬ 
quirement  for  issuance 
of  a  mechanic  certifi¬ 
cate. 

b.  The  requirements  for 
reporting  change  of 
address. 

c.  The  duration  or  effec¬ 
tive  period  of  a  mechanic 
certificate  issued  to  a 
U.S.  citizen. 

d.  The  recency-of-experience 
requirements  for  certifi¬ 
cated  mechanics. 

•  What  are  the  mechanics 
privileges  and  limitations 
with  regard  to  returning  an 
aircraft  to  service  follow¬ 
ing  major  repairs’ 

•  What  limitations  apply  to  a 
mechanic  in  the  conduct  of 
100  hour  and  annual  inspec¬ 
tions? 


Inspection  authoriza-  «For  what  period  of  time 

tion.  must  a  mechanic  hold  his 

certificate  before  becoming 
eligible  for  an  Inspection 
Authorization? 

•  What  are  the  regulations 
regarding  a  local  base  of 
operations  for  an  IA? 

•  What  facilities,  tools  and 
equipment  are  necessary 
to  an  IA  when  he  conducts 
annual  inspections? 

•What  are  the  procedures 
and  requirements  for  issu¬ 
ance  of  an  Inspection 
Authorization? 

•  What  are  the  renewal  re¬ 
quirements  for  an  IA? 

CLASSIFY  AIRCRAFT  REPAIRS. 

(SEGMENT  B,  LEVEL  3) 

Student  Performance  Goal 

•  Given: 

FAR  part  43  and  the  associated  advisory  circulars 
and  maintenance  forms. 

•  Performance: 

The  student  will  apply  and  interpret  Federal  Air 
Regulations  Part  43  as  a  means  of  classifying 
major  repairs,  minor  repairs,  major  and  minor  altera¬ 
tions  and  routine  (preventative)  maintenance,  and 
make  simulated  maintenance  record  entries. 

•  Standard: 

Interpretation  of  Federal  Air  Regulations  will  be 
without  error.  Simulated  maintenance  record  en¬ 
tries  shall  comply  with  Federal  Air  Regulations. 

Key  Points  Feedback 

FAR  part  43.  .Describe  the  circumstances 

under  which  an  aircraft  may¬ 
be  operated  if  it  has  not  had 
an  annual  inspection  within 
the  preceding  12  months. 

•  What  repair  classification  is 
given  to  the  replacement  of 
aircraft  components  with 
new,  rebuilt,  or  repaired  com¬ 
ponents  of  similar  design? 
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•  Describe  the  procedure 
that  would  permit  the  re- 
tum-to-service  of  an  air¬ 
plane  with  an  engine  of  a 
type  other  than  that  with 
which  the  aircraft  was  ori¬ 
ginally  certificated? 

•  How  is  the  servicing  of 
landing  gear  shock  struts 
classified  in  terms  of  the 
type  of  repair? 

•How  is  the  removal,  repair 
and  installation  Of  tires 
classified? 

•Identify  the  repair  classi¬ 
fication  assigned  to  the 
replacement  of  fabric  on 
wings,  fuselages,  control 
surfaces,  etc. 

•  What  criteria  determines 
the  classification  of  re¬ 
pairs  made  to  propellers? 

•What  specific  items  dis¬ 
tinguish  between  major 
and  minor  power-plant  re¬ 
pairs? 

Check  Items 
Did  the  student: 

•Adequately  describe  the 
repair  and/or  alteration? 

•  Correctly  identify  the  air¬ 
craft  being  repaired/al- 
tered? 

•  Sign  the  form? 

•  Date  the  entry? 

•  Record  the  time  on  the  air¬ 
craft? 


INTERPRET  REGULATIONS  GOVERNING  REPAIRS 
AND  ALTERATIONS. 

(SEGMENT  C,  LEVEL  3) 

Student  Performance  Goal 

•  Given: 

Reference  file  of  Federal  Air  Regulations  and  ad¬ 
visory  circulars  and  samples  of  aircraft  maintenance 
records. 

•  Performance: 

The  student  will  describe  the  procedure  to  be  fol¬ 
lowed  and  then  submit  the  necessary  forms  and 
substantiating  data  to  permit  approval  of  a  major 
repair  and  a  major  alteration  of  an  airplane  or  power- 
plant  or  propeller. 


Activities 


Make  typical  main¬ 
tenance  record  entries 
describing  five  major 
or  minor  repairs. 


•  Standard: 

The  procedure  described  and  the  data  submitted 
will  be  without  error. 


Key  Points 

Applicable  Federal 
Air  Regulations. 

a.  Major  alterations. 


Propeller  repairs 
and  alterations. 


Modification  of 
structures. 


Feedback 

•  What  reference  should  be 
used  to  determine  the  types 
of  engines  approved  for 
installation  in  an  airplane? 

•  If  an  alternate  engine  in¬ 
stallation  has  been  approved: 

a.  What  forms  must  be  sub¬ 
mitted  prior  to  returning 
an  altered  airplane  to 
service? 

•  If  a  proposed  engine  in¬ 
stallation  has  never  been 
approved,  what  procedure 
should  be  followed? 

•  What  engineering  data  and 
authority  is  generally  con¬ 
sidered  necessary  when 
installing  engines  of  a 
different  type  and  power 
rating? 

•  What  limitations  are  appli¬ 
cable  to  mechanics  and 
authorized  inspectors  when 
major  alterations  are  ac¬ 
complished? 

•  Describe  some  propeller 
repairs  that  would  be 
classified  as: 

a.  Major  repairs. 

b.  Minor  repairs. 

c.  Routine  or  preventative 
maintenance. 

•  What  limitations  are  im¬ 
posed  with  regard  to  propel¬ 
ler  repairs? 

•  If  the  propeller  manufacturer 
permits  conversion  of  a 
propeller  from  one  model  to 
another,  what  repair  agency 
may  accomplish  this  work? 

•  If  a  propeller  of  an  approved 
type  is  installed  on  an  air¬ 
plane,  who  may  sign  the 
aircraft  records  approving 
the  installation? 

•  If  welded  repairs  are  made 
to  a  steel  tube  structure 
without  changing  the  basic 
structure,  how  is  this  re¬ 
pair  classified? 
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•  If  structural  work  has  an 
appreciable  effect  on  the 
strength,  weight  or  inte¬ 
grity  of  a  steel  tube  struc¬ 
ture,  or  flight  characteristics, 
how  is  this  work  classified? 

•  If  the  proposed  modification 
of  a  structure  involves  re¬ 
placement  of  fabric  covering 
with  metal,  what  is  the 
classification  of  work? 


Activities 


Check  Items 
Did  the  student: 


Use  Federal  Air 
Regulations  to  classify 
repairs,  alterations 
and  modifications. 


Review  samples  of 
aircraft  maintenance 
records. 

Describe  procedure 
and  submit  data  for: 

a.  Major  repair. 

b.  Major  alteration. 


•  Refer  to  type  certificates 
and  supplementary  type 
certificate  information? 

•  Locate  reference  informa¬ 
tion  promptly  and  interpret 
information  accurately? 

•  Detect  aircraft  record  files 
which  were  incomplete  (i.e. , 
not  signed,  not  dated)? 

•  Use  correct  nomenclature 
and  submit  concise,  accu¬ 
rate  data? 


INTERPRET  REPAIR  STATION  REGULATIONS. 

(SEGMENT  D.  LEVEL  I) 


Student  Performance  Goal 

•  Given: 

FAR,  part  145  and  sample  copies  of  repair  orders, 
work/time  sheets,  inventory  and  parts  control  re¬ 
cords,  etc. 

•  Performance: 

The  student  will  interpret  the  regulations  pertain¬ 
ing  to  the  economics,  organization  and  management 
of  an  aircraft  repair  shop.  He  will  answer  a  twenty 
question  quiz  based  on  typical  shop  management 
problems. 

•  Standard: 

The  student  will  correctly  answer  14  of  the  20  ques' 
tions. 


Key  Points 


Feedback 


FAA  regulations  re¬ 
garding  repair  station 
operation  (FAR  145). 


•  As  a  repair  station  is  ap¬ 
proved  on  the  basis  of  cer¬ 
tain  facilities,  equipment 
and  personnel,  what  happens 
if  the  station  is  moved  to  a 
different  location  —  or  has 
changes  in  personnel? 


•  Why  are  complete  records 
of  all  work  performed  so 
vital  to  the  operation  of 

an  approved  repair  station? 

•  Why  do  parts  department 
personnel  insist  that  me¬ 
chanics  "sign-for"  parts  at 
the  time  they  are  issued? 

•  Why  should  mechanics  in¬ 
sist  that  persons  in  a 
parts  department  "sign-for” 
returned  parts? 

•If  an  incorrect  or  defective 
part  is  issued  from  the 
parts  department,  and  in¬ 
stalled  by  a  mechanic,  who 
is  responsible? 

•  Under  what  circumstances 
could  an  engine  be  over¬ 
hauled  by  a  mechanic  work¬ 
ing  in  a  repair  station  which 
held  only  an  airframe  rating? 

•  Who  is  responsible  for  the 
work  performed? 

•  Why  should  a  mechanic 
check  the  "shelf-life”  or 
storage  date  on  perishable 
parts?  Give  five  examples 
of  perishable  parts. 

•  What  is  a  mechanic’s  re¬ 
sponsibility  if  he  uses  a 
precision  measuring  or 
testing  device  that  is  be¬ 
yond  its  required  calibra¬ 
tion  date? 

•  Why  is  an  elementary  knowl¬ 
edge  of  accounting  desirable 
when  the  shop  is  "closing" 

a  customer  repair  order? 

•  If  a  customer  objects  to 
the  repair  charges  and  re¬ 
fuses  payment,  what  recourse 
is  available  to  the  shop  and/ 
or  the  mechanic? 


RECOGNIZE  LEGAL  AND  ETHICAL  RESPONSIBILI¬ 
TIES. 

(SEGMENT  E,  level  1) 


Student  Performance  Goal 
•  Given: 

A  description  of  ten  circumstances  or  conditions  re¬ 
lating  to  legal  or  ethical  practices  of  the  trade. 
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•  Performance: 

The  student  will  judge  each  circumstance  and  in¬ 
dicate  his  decision. 

•  Standard: 

In  a  multiple  choice  test,  the  student  will  judge 
ten  hypothetical  cases  and  react  in  a  manner  that 
is  both  legal  and  generally  accepted  as  "standard 
practice”  within  the  industry.  He  will  correctly 
judge  7  of  the  ten  cases. 

Key  Points  Feedback 

Bailment.  »What  legal  responsibility 

exists  when  payment  is 

Mechanics  liens.  accepted  for  "storage”  or 

"tiedown”  of  an  airplane? 
Customer  relationship.  «If  wind  damage  is  done  to 
an  airplane  while  it  is 
parked  on  a  service  ramp, 
who  is  responsible? 

•  Why  is  it  important  that  a 
customer  sign  a  repair  or¬ 
der  authorizing  work  on  his 
airplane? 

•  If  a  part  that  has  been  in¬ 
stalled  on  an  airplane  fails, 
what  legal  responsibilities 
exist? 

•  If  the  repair  procedure  used 
in  accomplishing  a  repair 
is  not  in  accord  with  pub¬ 
lished  instructions,  what 
legal  and  moral  responsi¬ 
bility  may  exist? 

•  If,  in  the  course  of  correct¬ 
ing  a  defect,  parts  which 
were  not  specifically 
authorized  by  the  customer 
are  installed,  is  this  repair 
bill  collectable? 

•  A  mechanic  promises  that 
repairs  will  be  accomplished 
and  finished  at  a  specified 
time  and  he  cannot  meet 

the  completion  time,  is  there 
any  legal  responsibility? 

•  If  a  written  estimate  of  re¬ 
pair  costs  is  provided  and 
the  final  charge  exceeds  the 
estimate,  is  the  repair  charge 
collectable? 

•  Why  do  written  estimates 
for  repairs  usually  include 
a  charge  excluding  "hidden 
damage”  ? 

•  Why  do  written  estimates  for 
repairs  usually  contain  a  spe¬ 
cified  time  limit ? 


Pride  and  crafts-  *If  an  inspection  disclosed 

manship.  substandard  work  which 

had  been  performed  by 
some  other  repair  agency, 
what  action  would  be  taken? 

•If  a  mechanic  is  asked  to 
approve  or  "sign-off”  work 
which  he  feels  is  not  air¬ 
worthy,  what  recourse  does 
he  have? 

•  If  a  mechanic  has  personal 
knowledge  that  sub-standard 
work  is  being  performed  in 
the  shop,  how  should  he 
react  ? 

•  If  a  mechanic  knows  that 
other  mechanics  in  the  shop 
are  falsifying  time  and 
other  shop  records,  how 
should  he  react? 

•  If  a  mechanic  is  aware  that 
a  safety  hazard  exists, 
what  action  should  he  take? 

Integrity.  »If  a  mechanic  is  called  to 

testify  in  an  FAA  inquiry, 
what  testimony  should  he 
offer? 

•  If  a  mechanic  is  testifying 
in  a  Civil  Court  action  and 
he  does  not  have  any  written 
records  of  the  incident  be¬ 
ing  questioned,  what  part 

of  his  testimony  may  be 
admitted  as  evidence? 

•  If  an  unlicensed  mechanic 
working  under  the  direct 
supervision  of  a  licensed 
mechanic  performs  sub¬ 
standard  work,  who  is  re¬ 
sponsible? 

Employer  relation-  »If  a  mechanic  fails  to  re- 

ships.  port  an  injury  which  occurred 

during  the  performance  of 
his  work,  who  is  respon¬ 
sible? 

•What  recourse  is  available 
to  a  mechanic  when  he  is 
aware  that  the  employer  is 
violating  labor  laws? 

•  If  repairs  accomplished  by 
a  mechanic  result  in  fail¬ 
ure  of  the  powerplant  or 
airplane,  what  action  may 
be  taken  against  the 
mechanic? 


97 


Personal  conduct 


•  If  maintenance  work  is 
performed  in  accordance 
with  the  recommendations 
of  a  maintenance  manual, 
does  this  waive  further 
personal  responsibility  if 
there  is  a  failure  of  the 
part? 

•  If  an  associate  mechanic 
continually  asks  another 
mechanic  to  "sign-off”  the 
work  he  performs,  how 
should  he  react? 


MAINTENANCE  FORMS  AND  RECORDS 


31.  WRITE  DESCRIPTIONS  OF  AIRCRAFT  CONDI¬ 
TION  AND  WORK  PERFORMED.  (EIT  =  5  hrs., 
T  -  2  hrs.,  L/S  =  3  hrs.)  2  segments 
(UNIT  LEVEL  3) 


INSPECT  AN  AIRCRAFT  AND  PREPARE  A  CON¬ 
DITION  REPORT. 

(SEGMENT  A,  LEVEL  3) 

Student  Performance  Goal 

•  Given: 

An  airplane,  the  manufacturer’s  service  manual  or 
General  Aviation  Inspection  Aids,  and  a  typical 
aircraft  condition  report  form. 

•  Performance: 

The  student  will  conduct  an  inspection  of  the  air¬ 
plane  that  will  reveal  the  status  of  that  particular 
airplane  w  ith  regard  to  a  specific  service  problem. 

He  will  prepare  the  condition  report  to  indicate  the 
results  of  the  inspection. 

•  Standard: 

The  completed  report  will  be  clear,  concise  and 
sufficiently  detailed  so  that  it  reflects  the  status 
and  condition  of  the  airplane  at  the  time  of  the  in¬ 
spection. 

Kf\  Points  Feedback 

Manufacturer’s  service  allow  does  a  mechanic  de- 

informution.  termine  whether  service 

information  applies  to  all 
aircraft  or  only  to  a  few 
airplanes? 

•  If  a  Service  Directive  is 
mandatory,  what  is  the  ef¬ 
fect  of  this  information  on 
the  airworthiness  of  the 
airplane? 

•  How  does  a  mechanic  de¬ 
termine  whether  a  service 
bulletin  has  been  complied 
with? 

Aircraft  condition  »How  does  a  mechanic  notify 

reports.  the  manufacturer  that  the 

recommended  service  work 
has  been  accomplished? 

•  How  do  manufacturer’s  alert 
owners  and  mechanics  to 
service  problems  that  are 
being  encountered? 

•  In  what  manner  does  the 
FA  A  alert  owners  and 
operators  to  probable  service 
and  maintenance  deficiencies? 


Activities  Check  Items 

Did  the  student: 

Inspect  an  airplane  «Select  appropriate  guide? 
powerplant  or  propeller  ^Conduct  the  inspection  in 
to  determine  compliance  an  approved  manner? 
with  a  service  bulletin.  »Verify  that  the  service  bul- 
Write  a  condition  letin  applied  to  the  spe- 

report.  cific  make  model  and 

serial  range? 

•  Write  a  concise  legible  re¬ 
port,  using  correct  nomen¬ 
clature  and  terminology? 

»Correctiy  describe  the  dis¬ 
position  and  distribution  of 
the  report? 

WRITE  A  DESCRIPTION  OF  MAJOR/MINOR  RE¬ 
PAIRS  AND  ROUTINE  MAINTENANCE. 

(SEGMENT  B,  LEVEL  31 

Student  Performance  Goal 

•  Given: 

The  manufacturer’s  service  manual,  a  copy  of  AC 
43.13—1  and  written  descriptions  of  a  major  repair, 
a  minor  repair  and  a  preventative  maintenance  task 
that  had  been  performed  on  a  specified  airplane. 

•  Performance: 

The  student  will  make  entries  in  the  aircraft  main¬ 
tenance  records  describing  the  work  that  has  been 
accomplished. 

•  Standard: 

The  written  entries  will  be  legible,  concise,  and 
use  appropriate  nomenclature  and  terminology.  All 
entries  will  conform  to  the  minimum  requirements 
of  the  Federal  Air  Regulations. 

Key  Points  Feedback 

Classification  of  «What  reference  information 

repairs.  may  a  mechanic  use  to  de¬ 

termine  the  materials  and 
repair  procedures  that  are 
approved  for  the  repair  of 
aircraft  structures? 

•  How  does  a  mechanic  dis¬ 
tinguish  between  a  major 
and  minor  repair? 

•What  penalty  may  be  im¬ 
posed  upon  the  mechanic 
if  he  incorrectly  classified 
a  repair? 
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•  If  the  owner  of  an  airplane 
insisted  that  preventative 
maintenance  work  be  re¬ 
corded  in  an  aircraft  log¬ 
book,  is  such  an  entry 
permitted?  Is  it  required? 

Entry  requirements.  ^Describe  one  acceptable 
method  of  indicating  the 
location  of  a  repair  on  a 
fuselage?  On  a  wing? 

•How  would  a  mechanic  sub¬ 
stantiate  the  quality  of 
materials  used  to  repair 
an  airplane? 

•  What  references  may  a 
mechanic  use  as  an  authori¬ 
zation  for  repair  procedure 
or  repair  practices? 

•  What  factors  will  assist 
the  mechanic  in  deter¬ 
mining  whether  drawings 
and  sketches  are  necessary 
to  the  described  repair? 

Activities  Check  Items 

Did  the  student: 

Write  an  entry  de-  ^Organize  the  description 

scribing  a  major  re-  of  the  repairs? 

pair;  a  minor  repair  and  «Make  a  legible  entry? 
a  routine  maintenance  »Use  standard  references 
operation  in  the  air-  for  materials  and  repair 

craft  records.  procedures? 

•Concisely  locate  the  re¬ 
pair  position? 

32.  COMPLETE  REQUIRED  MAINTENANCE 
FORMS,  RECORDS,  AND  INSPECTION  RE- 
PORTS.  (EIT  =  8  hrs.,  T  =  &/i  hrs.,  L/S  =  I  Vi 
hrs.)  3  segments 

(UNIT  LEVEL  3) 

MAKE  MAINTENANCE  RECORD  ENTRIES. 

(SEGMENT  A,  LEVEL  3) 

Student  Performance  Goal 


•  Standard: 

All  three  entries  will  comply  with  the  requirements 
of  FAR  43  and  AC  43.9-1A. 

Key  Points  Feedback 

Time  in  service  —  »Who  is  responsible  for  en- 

FAR  91.  tering  "time  in  service” 

into  the  aircraft  records? 

•What  is  tack  time?  What  is 
engine  hour-meter  time? 

What  is  total  time? 

•  Describe  how  time  is  ob¬ 
tained  from  an  oil  pressure 
hour  recorder. 

•  Describe  how  time  is  ob¬ 
tained  from  landing  gear 
actuated  switches.  From 
air-vane  actuated  switches? 

•  What  is  the  legal  effect  of 

a  manufacturer’s  recommended 
overhaul  period? 

•  What  liability  may  exist  if 
a  mechanic  permits  an  en¬ 
gine  to  exceed  the  recom¬ 
mended  "time  between  over¬ 
haul”? 

FAR  93  and  43.  »Why  must  maintenance  and 

alteration  record  entries  be 
dated? 

•  Why  must  the  person  accom¬ 
plishing  the  repairs  "sign- 
for”  the  work  accomplished? 

•  What  are  the  requirements 
for  a  "return-to-service” 
entry?  Why  does  such  an 
entry  require  a  signature 
and  certificate  number? 

•  What  forms  are  required 
when  conducting  a  100-hour 
inspection?  Does  a  100- 
hour  inspection  report  be¬ 
come  a  part  of  the  permanent 
maintenance  records  of  an 
airplane? 

•  Under  what  conditions  is  an 
ACA  form  33?  required? 


•  Given: 

FAR  Parts  91  and  43,  AC  43.13—1  and  a  written 
description  of  five  typical  aircraft  maintenance  tasks. 

•  Performance: 

Using  the  appropriate  references,  the  student  will 
define  "time  in  service”  and  explain  the  application 
of  this  term  to  entries  in  the  maintenance  records. 
From  the  written  descriptions  of  maintenance  tasks, 
the  student  will  make  three  entries  in  the  maintenance 
records. 


Activities  Check  Items 

Did  the  student: 

Make  a  sample  log-  •Comply  with  the  minimum 
book  entry.  entry  requirements? 

•  Record  the  total  time,  date 
and  describe  the  work  ac¬ 
complished? 

•  Sign  the  entry  and  indicate 
the  requirement  for  a  cer¬ 
tificate  number? 
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Fill  out  a  sample 
form  for  a  major  repair 
or  alteration. 


•  Correctly  explain  the  re¬ 
quirement  for  duplicate 
copies  and  the  disposition 
of  copies? 

•  Submit  a  form  that  met  the 
applicable  Federal  Air 
Regulations  and  Advisory 
Circulars? 


USE  INSPECTION  GUIDES. 

(SEGMENT  B,  LEVEL  3! 


Student  Performance  Goal 

•  Given: 

Typical  100—  hour  (annual)  inspection  report  forms 
or  the  manufacturer’s  recommended  inspection  guide 
form,  the  Summary  of  Airworthiness  Directives  and 
the  service  manual  for  a  specific  airplane. 

•  Performance: 

The  student  will  make  simulated  entries  on  the 
form  and  appropriate  entries  in  the  aircraft  records 
to  describe  the  inspection  and  the  compliance  with 
Airworthiness  Directives. 

•  Standard: 

Simulated  entries  will  comply  with  the  requirements 
of  the  Federal  Air  Regulations. 


•  What  information  must  a 
mechanic  have  available 
in  order  to  determine  the 
applicability  of  an  Air¬ 
worthiness  Directive? 

•  Explain  why  some  Air¬ 
worthiness  Directives  re¬ 
quire  immediate  compliance 
and  others  may  be  deferred. 

•  How  does  a  mechanic  as¬ 
certain  the  compliance 
with  prior  Airworthiness 
Directives,  if  the  parts  or 
components  cannot  be  in¬ 
spected  without  major  dis¬ 
assembly  of  the  airplane? 

Activities  Check  Items 

Did  the  student: 


Search  the  Airworthy 
ness  Directory  Sum¬ 
mary. 

Make  simulated  in¬ 
spection  entries  in 
the  aircraft  records. 


•  List  the  directives  appli¬ 
cable  to  a  specific  model 
and  serial  range  of  airplane? 

•  Refer  to  the  manufacturer’s 
inspection  procedures? 

•  Date  the  inspection,  record 
time  on  the  aircraft,  power- 
plant  and/or  component? 

•  Sign  the  entry  and  indicate 
a  certificate  number? 


Key  Points 


Feedback 


Kinds  of  inspections. 


Compliance  with  Air¬ 
worthiness  Directives. 


•  What  factors  determine 
whether  an  airplane  must 
have  100-hour,  annual  or 
progressive  inspections? 

•  Who  is  authorized  to  return 
an  airplane  to  service  after 
a  100— hour  inspection? 

Who  may  authorize  return- 
to-service  following  an  an¬ 
nual  inspection? 

•  What  is  an  ACA  form  2350? 
W'ho  is  authorized  to  sign 
this  form? 

•  Who  is  permitted  to  inspect 
an  airplane  for  compliance 
with  Airworthiness  Direc¬ 
tives? 

•  When  an  airplane  is  "re- 
licensed”  how  soon  must 
the  form  2350  be  delivered 
to  the  local  FAA  office? 

•  How  do  airworthiness  direc¬ 
tives  originate? 


EVALUATE  AIRCRAFT  RECORDS  FOR  COM¬ 
PLIANCE  WITH  FEDERAL  AIR  REGULATIONS. 

(SEGMENT  C,  LEVEL  3) 

Student  Performance  Goal 

•  Given: 

A  complete  record  file  for  an  airplane,  including 
Registration  and  Airworthiness  Certificates,  Opera¬ 
tions  Limitations  Manual  and/or  placards,  Radio 
Station  License,  Weight  and  Balance  and  Equip¬ 
ment  Records,  airframe  and  powerplant  logbooks, 
prior  Repair  and  Alteration  records  and  the  appli¬ 
cable  parts  of  the  Federal  Air  Regulations. 

•  Performance: 

The  student  will  examine  the  file  and  judge  whether 
it  complies  with  the  Federal  Air  Regulations. 

•  Standard: 

The  student  will  correctly  interpret  and  apply  the 
regulations  and  judge  the  records  without  error  or 
omission. 
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Key  Points 
Required  records. 


Activities 


5c  uch  an  aircraft 
record  file  and  judge 
compliance  with  FAR. 


Feedback 

•  What  are  the  required  mini¬ 
mum  records  for  an  airplane? 

•  Who  is  responsible  for  main¬ 
taining  the  required  file  of 
records  for  an  airplane? 

•  What  is  the  value  of  the 
records  to  each  of  the 
following  persons: 

a.  The  original  manufacturer? 

b.  The  prospective  pur¬ 
chaser? 

c.  The  owner? 

d.  The  mechanic? 

Check  Items 
Did  the  student: 

•  Recognize  each  of  the  re¬ 
quired  documents? 

•  Use  a  check  list  to  ensure 
that  each  document  was 
available? 

•  Identify  inconsistencies 
and  omissions  in  the  docu¬ 
ments  and  records? 


1 


AIRCRAFT  WEIGHT  AND  BALANCE 


33.  WEIGH  AIRCRAFT.  (KIT  =  13  his.,  T  -=  4  A  hrs., 
I.  S  -  8^2  hrs.)  1  segment 

(UNIT  LEVEL  2) 


lcxiate,  interpret  and  apply  weight 

AND  BALANCE  INFORMATION. 

(SEGMENT  A,  LEVEL  2) 


Student  Performance  Goal 

•  Given: 

Manufacturer’s  publications,  weight  and  balance 
records  for  a  specific  airplane  and  the  necessary 
weighing  equipment. 

•  Performance: 

The  student  will  locate  and  interpret  information 
necessary  to  the  weighing  of  that  airplane.  He  will 
describe  the  procedures  and  precautions  to  be  ob¬ 
served  in  the  weighing  process,  and  will: 

a.  Position  jacks,  scales  and  level  the  aircraft. 

b.  Locate  and  identify  all  required  items  of  equip¬ 
ment. 

c.  Make  the  measurements  necessary  to  determine 
moment  arms. 

d.  Read  the  scale  weights  and  compute  the  empty 
center  of  gravity. 

•  Standard: 

Interpretation  of  information,  weighing  of  the  air¬ 
craft  and  computation  of  the  empty  center  of  gravity 
within  i  .1”  of  empty  center  of  gravity. 

Key  Points  Feedback 

Aircraft  specifications.  «How  does  a  mechanic  de¬ 
termine  the  "required” 
equipment  ? 

•  How  does  a  mechanic  de¬ 
termine  the  amount  of 
residual  fuel? 

•Why  do  "notes”  pertaining 
to  weight  and  balance  often 
appear  in  the  aircraft  spe¬ 
cifications? 

•  How  does  a  mechanic  de¬ 
termine  that  the  weight  and 
balance  records  for  a  par¬ 
ticular  airplane  are  current? 

•  How  does  a  mechanic  de¬ 
termine  the  leveling  means 
to  be  used  for  a  specific 
airplane? 

•  What  are  some  of  the  advan¬ 
tages  and  limitations  to  the 
use  of  beam  and  platform  type 
scales  ? 


Aircraft  weight  and 
balance  records. 


Weighing  procedures. 


Key  Points 


Feedback 


Jacking  and  leveling. 


Moment  arms. 


Reading  scales  and 
recording  weights. 


Nomenclature  and 
algebraic  signs. 


•How  is  accuracy  of  a 
scale  used  to  weigh  an 
airplane  verified? 

•  Why  are  scales  "zeroed” 
after  they  have  been  moved 
into  position  for  weighing 
the  airplane? 

•  What  is  a  tare  weight? 

•  Where  is  information  iden¬ 
tifying  the  jacking  points 
on  a  particular  airplane 
found? 

•Why  must  an  airplane  be 
level  when  measurements 
of  arms  and  weight  are 
being  made? 

•  What  are  the  factors  that 
influence  the  selection  of 
a  site  for  weighing  an  air¬ 
plane? 

•  Why  is  it  a  good  practice 
to  sketch  the  relationship 
of  datum,  mainwheel  and 
nose  or  railwheel  center- 
lines? 

•What  unit  of  measurement 
is  used  in  specifying  moment 
arms? 

•Describe  some  of  the 
methods  which  may  be  used 
to  "damp”  or  "steady"  a 
plumb  line. 

•What  precautions  should  be 
observed  when  measuring, 
with  chalk  lines  or  estab¬ 
lishing  measuring  points 
on  the  hangar  floor? 

•  Why  is  it  good  practice  to 
use  an  organized  form  to 
record  weights  and  moment 
arm  s  ? 

•  Why  is  it  important  that  the 
content  of  all  liquid  reser¬ 
voirs  in  the  airplane  be 
known  at  the  time  that  the 
weights  are  recorded? 

•  Why  are  plus  and  minus 
signs  assigned  to  moment 
arms? 

•  What  is  an  empty  weight  of 
an  airplane? 

•  What  is  an  empty  center  of 
gravity  of  an  airplane? 
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Actii  ities  Check  Items 

Did  the  student: 

Locate  and  interpret  •Confirm  the  make  and 
appropriate  aircraft  model  of  aircraft  by  corn- 

specifications.  parison  with  the  manu¬ 

facturer’s  data  plate? 

Move  aircraft  to  ^Exercise  caution  in  moving 

weighing  site.  aircraft? 

•Select  a  site  undisturbed 
by  wind  and  air  currents? 

Position  aircraft,  ^Attach  jack  pads  or  points 

jacks  and  scales  as  required? 

for  weighing.  •  Verify  certification  and 

accuracy  of  scales? 

•  Assure  the  security  and 
safety  of  the  jacking  and 
weighing  area? 

•  Verify  each  item  of  re¬ 
quired  equipment  in  the 
aircraft? 

•  Verify  and  record  quanti¬ 
ties  of  fuel/oil  and  other 
variables  of  moveable 
load? 

•  Record  optional  items  of 
equipment  as  installed? 

•Verify  that  the  aircraft 
was  clean  and  all  personal 
items  were  removed? 

Jack  and  level  air-  •Cocrectly  interpret  leveling 
craft.  method  as  specified  in 

publications? 

•  Insure  that  sufficient  per¬ 
sonnel  were  available  and 
coordinated  to  safely  raise 
the  aircraft? 

•Observe  safety  procedure 
during  jacking  (ballast,  chock¬ 
ing,  safety  signals,  signs 
and  rope  off  area,  etc.)? 
Establish  weight  and  ^Correctly  establish  mea- 

measurements.  surements,  read  scales 

and  record  information  on 
an  organized  weight  and 
balance  form? 

•  Record  tare  weights? 

Lower  airplane,  re-  ^Observe  all  safety  pre¬ 
turn  tools  and  equip-  cautions? 

ment  to  storage  area.  «Use  correct  nomenclature 
Compute  center  of  and  algebraic  signs  for 

gravity.  computations?  Achieve 

required  accuracy? 


34.  PERFORM  COMPLETE  WEIGHT  AND  BALANCE 
CHECK  AND  RECORD  DATA.  (EIT  -  27  hrs., 

T  -  12  hrs.,  L/S  -  15  hrs.)  5  segments 
(UNIT  uEVEL  3) 

SOLVE  WEIGHT  AND  BALANCE  PROBLEMS. 

(SEGMENT  A,  LEVEL  3) 

Student  Performance  Goal 

•  Given: 

Manufacturer’s  aircraft  specifications. 

•  Performance: 

Provided  with  the  necessary  weight  and  balance 
information,  the  student  will  solve  five  problems 
involving  computation  of  the  empty  center  of 
gravity  of  an  airplane. 

•  Standard: 

Computation  of  empty  center  of  gravity  will  be 
accurate  to  one-tenth  inch. 

Key  Points  Feedback 

Weights  tot  computa-  »How  is  an  “as  weighed" 

tion.  weight  defined  for  purpose 

of  weight  and  balance 
computation? 

•  How  is  the  weight  of  resi¬ 
dual  fuel  and  oil  determined? 

•  What  is  the  importance  of  a 
tare  weight? 

Moment  arms.  »W'ith  regard  to  a  datum, 

what  is  the  direction  of  a 
negative  (minus)  arm? 

•  Why  isn’t  the  datum  located 
at  the  main  wheel  center- 
line? 

•  What  is  a  datum? 

Center  of  gravity  »Why  is  the  center  of  gravity 

range.  range  often  expressed  as  a 

percentage  of  the  MAC? 

•  Under  what  conditions  are 
empty  weight  center  of 
gravity  ranges  not  valid? 

•  What  is  an  empty  weight 
center  of  gravity  range? 

Aircraft  categories.  ^Explain  why  the  same  air¬ 
plane  might  have  two  dif¬ 
ferent  maximum  gross 
weights  —  depending  upon 
category. 

•  Name  and  describe  five 
aircraft  categories. 
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Activities 


Baggage  placards 
and  ballast. 


Activities 

Check  Items 

Did  the  student: 

Solve  five  weight 

•  Diagram  the  problem? 

and  balance  prob¬ 

•  Assign  algebraic  signs  to 

lems  when  given: 

the  arms? 

a.  Wheel  weights. 

•  Convert  fuel  and  oil  quan¬ 

b.  Wheel  measurements. 

tities  to  weights? 

c.  Datum 

•  Determine  residual  fuel 

d.  Fuel  and  oil  on 

and  oil  weights? 

board. 

•  Adjust  computed  center  of 

e.  Tare  weights. 

gravity  to  a  datum  reference? 
•  Maintain  arithmetic  accu¬ 
racy  to  one-tenth  inch? 

COMPUTE  FORWARD  AND  AFT  LOADED  CENTER 
OF  GRAVITY. 

(SEGMENT  B.  LEVEL  3) 

Student  Performance  Goal 

•  Given: 

Necessary  data  to  compute  center  of  gravity  load¬ 
ing  on  two  different  aircraft. 

•  Performance: 

The  student  will  compute  the  forward  and  aft  center 
of  gravitv  condition  on  the  specified  aircraft.  He 
will  describe  the  hazards  associated  with  exceed¬ 
ing  the  limits  and  will  determine  the  necessary 
ballast,  baggage  reduction  or  loading  schedule  to 
preclude  exceeding  the  approved  limits. 

•  Standard: 

Problems  will  be  solved  to  an  accuracy  of  one- 
tenth  inch. 


»What  is  the  difference  be¬ 
tween  fixed  and  moveable 
ballast  ? 

•  Whv  are  maximum  '•  •eitapc 
placards  require,:  . bag¬ 
gage  compartments? 

•  How  is  the  effect  produced 
by  the  retraction  of  a  land¬ 
ing  gear  introduced  into 
weight  and  balance  compu¬ 
tations? 

•  Describe  the  hazards  of 
exceeding  the  forward  and 
aft  center  of  gravity  range. 

•  If  the  maximum  take-off 
weight  greatly  exceeds  the 
maximum  landing  weight, 
what  provisions  arc  made 
in  the  aircraft? 

Aclivit ics  l.hcck  Items 

Did  the  student: 

Solve  a  problem  where  »Determine  minimum  fuel 
computation  of  mini-  and  correctly  express  the 

mum  fuel  is  a  factor.  minimum  in  pounds 
Solve  a  problem  in-  rather  than  gallons? 

volving  computation  of  .Achieve  required  accuracy? 
necessary  ballast  or  .Correctly  determine  re- 
baggage  reduction.  quired  ballast? 

Prepare  a  placard  or 
loading  schedule. 

COMPUTE  EFFECT  OF  EQUIPMENT  CHANGES 
AND  LOADING  SCHEDULES. 

(SEGMENT  C,  LEVEL  3) 


Weight  and  balance 
envelopes. 


Key  Points 

peed back 

Student  Performance  Goal 

Minimum  fuel  for 

•  Compare  the  terms  "horse¬ 

•  Given: 

weight  and  balance 

power”  and  METO  power. 

Sample  loading  schedules  and  equipment  specifica¬ 

computations. 

•  How  is  horsepower  used 
to  compute  minimum  fuel 

tions  for  a  specific  model  of  airplane. 

for  weight  and  balance 

•  Performance: 

purposes? 

The  student  will  compute  the  effects  of  equipment 

•  If  the  minimum  fuel  is 

changes  on  the  empty  center  of  gravity  of  the  air¬ 

computed  by  a  formula 

plane.  He  will  prepare  a  loading  schedule  alter 

which  results  in  gallons, 

solving  a  problem  involving  maximum  baggage, 

how  is  this  answer  con¬ 

cargo  load  or  maximum  gross  loaded  center  of  gra¬ 

verted  to  pounds? 

vity  conditions. 

Passenger  and  crew 

•  For  purpose  of  weight  and 

weight  s. 

balance,  what  is  the  value 

•  Standard: 

of  a  term  such  as  "fully 

The  computed  center  of  gravity  will  be  accurate  to 

loaded” ? 

one-tenth  inch.  The  loading  schedule  will  meet 

•  Where  would  the  maximum 
gross  weight  of  an  airplane 

FAA  and/or  manufacturer’s  requirements. 

Maior  alterations. 


•  flow  can  a  mechanic  iden¬ 
tify  a  "Mandate!”  item  ot 
equipment?  What  factors 
identify  an  “optional”  item 
of  equipment? 

•  How  does  an  optional  item 
of  equipment  affect  the 
weight  and  balance  of  an 
airpl  ane? 

•  How  does  flic  installation 
of  optional  items  of  equip¬ 
ment  affect  the  useful  load 
of  art  airplane? 

•  How  doe-  the  installation 
of  optional  items  affect  the 
maximum  authorized  gross 
weight  of  the  airplane?  The 
empty  weight? 

•  If  the  optional  item  of  equip¬ 
ment  has  a  greater  weight 
than  the  requited  item  which 
it  is  replacing,  what  effect 
does  this  have  on  the  use¬ 
ful  load  of  the  airplane? 

Check  Items 
Did  the  student: 

•  Correctly  determine  the 
affect  on  the  empty  center 
of  gravity  of  the  airplane? 

•  Use  correct  nomenclature 
in  preparing  the  loading 
schedule? 

•  Maintain  required  accuracy? 


Actn  'lies 


Solve  a  problem 
where  an  item  of 
greater  weight  is  in¬ 
stalled  forward  of  the 
CG. 

Solve  a  problem  where 
an  item  forward  of  the 
CG  is  removed. 
Prepare  a  weight  and 
balance  record  and 
loading  schedule. 


COMPUTE  WEIGHT  AND  BALANCE  ON  A  HELI¬ 
COPTER. 

(SEGMENT  D.  LEVEL  3) 

Student  Performance  Goal 

•  Given: 

Weight,  loads  and  balance  information  applicable 
to  a  helicopter. 

•  Performance: 

The  student  will  solve  one  problem  requiring  com¬ 
putation  of  center  of  gravity  of  a  helicopter. 

•  Standard: 

The  computed  center  of  gravity  will  be  accurate  to 
one-tenth  inch. 


Key  1  nl 


Datum  references. 


Weighing  points. 


Weight  and  balance 
computations. 


Activities 


Solve  a  typical  heli¬ 
copter  weight,  load 
and  balance  problem. 


.  ..'hi,  k 

•  What  position  is  generally 
used  as  a  datum  lor  rotary 
wing  aircraft? 

•  Why  is  the  weight  and  balance 
of  a  helicopter  critical? 

•  What  publication  will  spe¬ 
cify  the  datum  and  weight 
and  balance  information? 

•  How  would  a  mechanic  de¬ 
termine  the  position  of  the 
weighing  points  for  a  heli¬ 
copter? 

•  What  references  would  be 
used  to  establish  the  loca¬ 
tion  of  items  of  equipment 
required  for  a  helicopter? 

•  How  does  the  procedure 
for  determining  the  weight 
and  balance  of  a  helicopter 
differ  from  the  procedure 
used  with  fixed  wing  air¬ 
craft? 

•  In  what  manner  do  the  weight 
and  balance  records  for  a 
helicopter  differ  from  fixed 
wing  aircraft? 

Check  Items 

Did  the  student: 

•  Use  correct  nomenclature 
and  achieve  the  required 
accuracy  ? 


EXAMINE  WEIGHT  AND  BALANCE  RECORDS. 

(SEGMENT  E,  L  E  V  E  L_  2' 

Student  Performance  Goal 

•  Given: 

Sample  files  of  weight  and  balance  records  for 
three  different  airplanes. 

•  Performance: 

The  student  will  examine  the  records  and  judge 
which  records  are  complete,  accurate  and  current. 

•  Standard: 

The  student  will  select  the  most  complete,  accurate 
and  current  record  from  the  three  sample  files. 


Key  Points 

Weight  and  balance 
records. 


Feedback 

•  What  action  should  be 
taken  if  it  is  determined 
that  the  weight  and  balance 
records  are  not  current? 

•  What  action  should  be  taken 
if  weight  and  balance  re¬ 
cords  or  loading  schedules 
for  a  specific  airplane  can¬ 
not  be  located? 

•What  should  be  done  if 
placards  called  for  in  the 
weight  and  balance  records 
are  not  installed  in  the  air¬ 
plane? 

•Why  do  the  regulations 
provide  that  fixed  ballast 
must  be  placarded? 


Activities 


Review  weight  and 
balance  record  files. 


Check  Items 
Did  the  student: 

•  Select  the  correct  file? 

•  Justify  selection? 
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CHAPTER  II 

AIRFRAME  CURRICULUM  INSTRUCTIONAL  UNITS 


There  are  two  sections  included  in  the  Airframe  Curriculum:  Airframe  Structures  and 
Airframe  Systems  and  Components.  The  instructional  units  in  the  Airframe  Curriculum,  com¬ 
bined  with  the  General  Curriculum  will  provide  a  student  with  the  necessary  technical  knowledge 
and  manipulative  skills  to  become  a  licensed  airframe  mechanic. 

Although  a  sequence  of  instruction  is  presented  in  this  report,  the  instructional  units  may 
be  rearranged  to  better  accommodate  a  particular  school's  requirements.  As  in  the  case  of  the 
General  and  Powerplant  Curriculums,  the  segments  under  each  of  the  instructional  units  should 
remain  with  the  unit  if  maximum  instructional  impact  is  to  be  achieved. 

The  total  time  allotment  for  this  section  by  FAR  147  is  750  hours.  The  Airframe  Curri¬ 
culum  as  shown  in  this  publication  provides  for  740  hours  of  instruction.  The  remaining  ten 
hours  may  be  used  for  review,  additional  practice,  and/or  examinations. 

Preceding  both  the  Airframe  Structures  and  the  Airframe  Systems  and  Components  in¬ 
structional  units  is  an  outline  of  the  instructional  units  and  their  segments  for  each  particular 
sub-division.  The  estimated  time  allotment  for  each  instructional  unit  is  also  provided;  this 
may  be  adjusted  to  meet  each  particular  school's  requirements.  As  with  the  General  and  Power- 
plant  Curriculums,  an  adjustment  of  time  for  each  instructional  unit  is  permissible  as  long  as 
it  does  not  jeopardize  a  student's  learning  attainment  of  the  other  instructional  units  as  spe¬ 
cified  in  FAR  147.  The  time  lag  between  theory  and  laboratory/shop  instruction  should  be 
minimal. 

Instructional  space,  as  well  as  the  number,  type,  and  condition  of  work  stations,  should 
be  adequate  to  handle  the  projects  and  to  safely  accommodate  the  number  of  students  involved. 
The  instructional  conditions  should  be  consistent  with  industrial  practices  and  should  provide 
for  the  learning  of  good  work  habits.  Instructional  materials  and  projects  should  be  of  the  type 
and  quantity  which  will  provide  each  student  with  an  identical  instructional  experience.  Space 
must  be  provided  for  the  disassembly,  repair,  assembly,  test,  and  service  of  aircraft  and  air¬ 
craft  systems  and  components.  Each  of  the  instructional  areas  should  have  accessible  storage 
which  protects  parts  from  damage  and  at  the  same  time  allows  easy  retrival. 

As  in  the  case  of  the  other  curriculum  areas,  instructional  activities  should  be  related  to 
the  student  performance  goals  for  each  of  the  segments  and  should  provide  sufficient  time  for 
practice  on  level  3  projects.  If  a  school  cannot  provide  the  items  and/or  conditions  identified 
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by  a  student  performance  goal,  then  It  should  either  obtain  the  necessary  materials  and  projects 
or  rewrite  the  student  performance  goal  so  that  it  better  relates  to  the  materials  and  projects 
unique  to  the  school.  It  is  extremely  important  that  student  performance  goals  be  directly 
related  to  instructional  activities  if  the  student  is  to  receive  maximum  instructional  benefit. 


OUTLINE  AIRFRAME  CURRICULUM  -  PART  I,  STRUCTURES 
Instructional  Units,  Segments,  and  Estimated  Instructional  Time 


WOOD  STRUCTURES 

1.  IDENTIFY  WOOD  DEFECTS.  -  Level  2 

A.  Identify  defects  in  wood  samples.  -  Level  2 

INSPECT  WOOD  STRUCTURES.  -  Level  2 

A.  Identify  kinds  of  woods.  -  Level  2 

B.  Illustrate  the  effects  of  shrinkage.  -  Level  2 

SERVICE  AND  REPAIR  WOOD  STRUCTURES.  -  Level  i 

A.  Judge  the  suitability  of  substitute  materials.  -  Level  i 

B.  Describe  the  kinds  of  glues  and  gluing  techniques.  -  Level  i 

C.  Read  drawings  Dertaining  to  repair  of  wood  structures.  -  Level  1 

D.  Repair  of  elongated  boh  holes.  -  Level  1 

F..  Identify  protective  finishes.  -  Level  1 


2. 


3. 


Estimated  Instructional  Time 


FABRIC  COVERING 


4.  SELECT  AND  APPI  Y  FABRIC  AND  FIBERGLASS 
C  0  V  E  R  INC.  M  A  T  F  R I A  L  S. 

A.  Identify  fabrics  and  seams  and  describe  methods  of 
applying  fabric. 


Level  1 


-  Level  1 

5.  INSPECT,  TEST  AND  REPAIR  FABRIC  AND  FIBERGLASS.  -  Level  3 
A.  Inspect,  test  and  repair  fabric  covering.  -  Level  3 

Estimated  Instructional  Time  . 


A  IRC  RAFT  FINTSUl.f 


6.  APPI  Y  TRIM,  I  FLIERS  AND  TOUCHUP  PAINT. 

A.  Draw  registration  numbers  and  describe  the  applica¬ 
tion  of  tnm  designs. 


Level  1 

-  Level  1 


7.  IDE  NT  IF  Y  AND  SELECT  AIRCRAFT  FINISHING  MATERIALS. 
A.  Identity  finishing  materials  and  thinners. 

8.  APPLY  PAIN  I  AND  DOPE. 

A  Apply  dope. 

B  Spray  primers,  dope  and  paints. 

9.  INSPECT  FINISHES  AND  IDENTIFY  DEFECTS. 

A  Inspect  finishes  and  recognize  defects. 


-  Level  2 

-  Level  2 

-  Level  2 

-  Level  2 

-  Level  2 

-  Level  2 

-  Level  2 


2.0  hrs. 


3.0  hrs. 


7.5  hrs. 


12.5  hrs. 


3.5  hrs. 


13.0  hrs. 


16.5  hrs. 


2.0  hrs. 


3.0  hrs. 


22.0  hours 


3.0  hrs. 


Ill 


(estimated  Instructional  l  ime 


30.0  hrs. 


Mil  i‘  !  Ml  i  A I  I  l  IT  1  CHI  S 

10.  IN5TAI  I  HAVI  MIoXAl  !i|\  i  I 

A.  Identify  conventional  aircraft  rivets. 

H.  Pert.. rm  ri  veting  to  I  AA  specifications. 

C.  Identify,  'vmmo  ant:  replace  improperly  installed  rivets. 

!  I.  IN  i  A[  i  spi  n  \ i  i<|\  |  TS  AND  I  AM  LNLRS. 

A.  Air  '»’.U't  types  of  special  rivets  anil  fasteners. 

Ip  -i  tect  ac.  eptai'le  holes  ant!  install  hi -shear,  blind 
rivets  and  deicer-hoot  fasteners. 

C.  Heinovt'  and  replace  special  rivets  and  fasteners. 

I.’.  LAND  1 OKM.  I  AVOCI  AND  Ri  NT)  SHIM  '1  MKI'AL. 

A.  Make  a  joggle  in  aluminum  sheet. 

R.  Prepare  a  layout  for  a  bend  in  aircraft  sheet  metal. 

(A  Layout  anti  make  bends  in  sheet  metal. 

P.  i-'orrn  aluminum  parts  hv  bumping. 

’  >.  IN-P!  !  !  AND  IM  !  Air  Ml!  IT  Mi  1  A I  S  l'PUCTl.TMS. 

elect  4, d  u-t  ;v>  ist  drills  and  countersinks. 

R.  Sect  and  u  .  Land  file.-  for  soft  metals. 

.  ■  •  |  tf  hallow  sc  rat  he-  in  sheet  metal. 

M  .  pair  uuhily  oversize  hole  bv  reaming  for  next 

i .i riie r  .  i/i.  n ■  l  ! . 

I  ,  P -eparc  !i‘  ntiilar  metals  for  assembly. 

1  .  !\  -  .  rihc  l<  .. 's  :.i  fu.-elage  and  wing  structures  and 

:  vpes  t .f  ot  e rload  failure. 

M.  Main  miT.'.f  repairs  to  stressed --kin  wings. 

M  I-,  pair  lift  raft  .  triKtural  units  built  from  sheet  metal. 

L  D' •termin'./  t  inditions  oi  stressed  skin  structure  which 
has  been  rirically  loaded. 

■T.  Pt  nsmici  a  watertight  |oint. 

14.  1NMT  C  I  RONDIM)  STKt.T  1  I  IM  A. 

A.  Lspe,  t  ant!  repair  metal  -  andwich  structures. 

T  i  v  aliiatt  damage  to  bonded  structure  and  determine 
tvpc  of  repair  needed. 


-  i.evel 

-  Level  3 

-  Level  3 

-  L  evel  3 

-  Level  2 

-  Level  2 

-  Level  2 

-  Level  2 

-  Level  3 

-  Level  2 

-  Level  2 

-  Level  3 

-  I  evcl  3 

-  t.  evel  3 

-  Level  3 

-  Level  3 

-  !  evel  2 

-  Level  3 

-  Level  2 

-  Level  1 

-  Level  2 

-  I.evel  2 

-  I  evel  2 

-  Level  2 

-  I  evel  2 

-  Level  1 

-  Level  2 


21 ,0  hrs. 


15.0  hrs. 


34.0  hrs. 


i 

44.0  hrs.  ; 


9.0  hrs. 


15.  INSPECT  AND  REPAIR  PL  ASTICS,  HONEYCOMB  AND 

LAMINATED  STRUCTURES.  -  Level  2  11. n  hr*. 

A.  Identify  and  repair  plastic,  fiber  and  fiberglass 

aircraft  materials.  -  Level  2 

B.  Repair  damaged  areas  in  fiberglass  aircraft  structures.  -  Level  2 

16.  INSPECT,  CHECK,  SERVICE  AND  REPAIR  WINDOWS, 

DOORS,  AND  INTERIOR  FURNISHINGS.  -  Level  2  12.0  hrs. 


A. 

Recognize  distinguishing  characteristics  of  trans¬ 
parent  plastic  and  plate  glass  enclosures. 

-  Level  2 

B. 

Clean,  protect,  repair  and  secure  transparent  plastic 
aircraft  enclosures. 

-  1  evel  2 

C. 

Inspect  and  check  pressure  seal  doors  and  windows, 
seat  recline  mechanisms  and  safety  belt  installations. 

-  I.C'el  2 

Estimated  Instructional  1  irne  . 

WELDING 

17.  SOLDER,  BRAZE  AND  ARC-WELD  STEEL.  -Level  2 

A.  Preparation  and  precautions  before  soldering,  brazing 

and  welding.  -  Level  1 


B.  Solder  electrical  connections  and  make 
lap-joints. 

C.  Repair  steel  parts  by  welding. 

18.  FABRICATE  TUBULAR  STRUCTURES. 

A.  Tubular  steel  fabrication  and  repair  bv  welding 

19.  SOLDER  STAINLESS  STEEL. 

A.  Silver  soldering  of  stainless  steel. 

20.  WELDING  STAINLESS  STEEL  AND  ALUMINUM. 

A.  Inspect  and  weld  aluminum  and  stainless  steel. 

21.  WF.LD  MAGNESIUM  AND  TITANIUM. 

A.  Welding  of  magnesium  and  titanium. 


-  1  owl  2 

-  Level  2 

-  Level  1 

‘Voiding.  -  Level  I 

■  I  C\  ci  : 

-  Level  1 

UM.  -  Level  2 

;  steel.  -  1  o'  el  2 

-  Level  i 

-  I  evel  ! 

Lstimated  Instructional  lime  . 


o.(s  hrs. 


-IS. e  h; 


ASSEMBLY  AND  RIGGING 

22.  RIG  FIXED  WING  AIRCRAFT.  -  Level  2 

A.  Use  correct  aircraft  nomenclature.  -level  1' 

B,  Interpret  theory  of  flight.  -  i  evel  2 

23.  RIG  ROTARY  WING  AIRCRAFT.  -  Lew!  I 

A.  Use  nomenclature  applicable  to  rotary  wing  aircraft.  -  I  evel  I 


S.<>  l-s. 


24.  CHECK  AL  IGNMENT  OF  STRUCTURES. 


-  Level  2 


10.0  hrs. 


A.  Verify  alignment  of  structures. 

25.  ASSEMBLE  AIRCRAFT. 

A.  Assemble  components. 

26.  BALANCE  AND  RIG  MOVABLE  SURFACES. 

A.  Identify  aircraft  control  cable. 

B.  Install  sw  tged  cable  terminals. 

C.  Verify  correct  control  response. 

D.  Install  and  tension  a  control  cable,  inspect  a  cable 
control  system. 

E.  Check  static  balance  of  a  control  system. 

F.  Inspect  and  adjust  push-pull  control  system.-;. 

27.  JACK  AIRCRAFT. 

A.  Jack  aircraft. 


-  Level  2 

-  Level  3 

-  Level  3 

-  Level  3 

-  Level  2 

-  Level  3 

-  Level  2 

-  Level  3 

-  Level  3 

-  Level  3 

-  Level  3 

-  Level  3 


Estimated  Instructional  Time 


AIRFRAME  INSPEC1  ION 


28.  PERFORM  AIRFRAME  CONFORMITY  AND  AIRWORTHINESS 

INSPECTIONS.  -  Level  3 


A.  Perform  100-hour  or  annual  inspection. 


Level  3 


Estimated  Instructional  Time 


7.0  hrs. 


24.0  hrs. 


3.0  hrs. 


.  .  .  61.0  hrs. 


20.0  hrs. 


20.0  hrs. 


Total  Estimated  Instructional  Time 


331.0  hrs. 


WOOD  STRUCTURES 


1.  IDENTIFY  WOOD  DEFECTS.  (F.IT  -  2  hrs.,  T  = 
1  hr.,  L 'S  -  1  hr.)  1  segment 

(UNIT  LEVEL  2) 


IDliSTIFY  DEFECTS  IN  WOOD  SAMPLES. 

(SEGMENT  A,  LEVEL  2) 

Student  Performance  Goal 

•  Given: 

AG  i3.13—  1  or  equivalent  publication,  random 
samples  of  aircraft  wood,  some  of  which  contain 
the  defects  described  in  AG  43.13-1. 

o  Performance: 

lhe  student  will  interpret  the  information  contained 
in  \G  43.13*1  and  select  those  samples  of  wood 
that  would  be  acceptable  for  repair  of  wood  air- 
i  raft  structures. 

«  St  nmi.ird: 

The  defects  will  be  identified  and  the  reference 
specifications  interpreted  without  error. 


•  What  limitation  is  imposed 
by  AC  43.13  —  1  to  the  ac¬ 
ceptance  of  mineral  streaks 
in  a  piece  of  aircraft  spruce? 

•How  would  a  mechanic 
identify  a  compression  failure 
in  a  piece  of  aircra't  spruce? 

•  Describe  in  your  own  words 
what  is  meant  by  the  term 
"brash.” 

•  What  physical  characteristics 
might  indicate  "dry  rot”  in  a 
piece  of  spruce? 

•  Explain  why  a  single  knot 
in  a  piece  of  spruce  is  not 
sufficient  cause  for  rejec¬ 
tion  of  that  piece  of  material. 

•  What  is  meant  by  the  terms, 
spiral/diagonal/interlocked/ 
wavy/curly  grain? 

Activities  Check  Items 

Did  the  student: 


kev  Points 


Selection  of  wood. 


Idem  i  f  i  cat  ion  of 
defects. 


Feedback 

•  What  is  meant  by  the  term 
"aircraft  quality”  wood? 

•  What  kind  (species)  of 
wood  is  considered  as  the 
'  standard"  for  judging  the 
quality  of  structural  wood 
members  of  the  airplane? 

•  Identify  anddescribe  the 
working  and  strength 
characteristics  of  two 
kinds  of  wood  which  may 
be  used  as  substitutes  for 
spruce. 

•  Using  the  tables  contained 

in  AC  43.13-1,  interpret 

the  acceptable  limits  for 
five  of  the  wood  defects 
described: 

a.  How  would  a  mechanic 
measure  a  pitch  pocket? 

b.  How  could  grain  slope 
or  grain  divergence  be 
detected? 

•  Explain  why  pitch  pockets 
would  be  considered  more 
critical  if  they  were  located 
in  the  edge  or  spar  cap  of 

a  wood  spar. 


Interpret  defect 
specifications. 

Identify  defects  in 
samples. 


•  Readily  locate  and  accu¬ 
rately  interpret  information 
from  AC  43.13-1? 

•Use  correct  nomenclature  to 
describe  reasons  for  ac¬ 
ceptance  or  rejection  of  the 
sample? 

•  Detect  defects  and  make 
correct  judgment  of  accept¬ 
ability? 


2.  INSPECT  WOOD  STRUCTURES.  (EIT  =  3  hrs., 
T  =  \Vt  hrs.,  L/S  =  lV2  hrs.)  2  segments 
(UNIT  LEVEL  2) 


IDENTIFY  KINDS  OF  WOODS. 

(SEGMENT  A,  LEVEL  2) 


Student  Performance  Goal 

•  Given: 

Random  samples  of  aircraft  parts  made  of  plywood, 
laminated  and  solid  wood,  and  a  list  of  the  various 
kinds  of  aircraft  quality  wood. 

•  Performance: 

The  student  will  identify  each  type  of  wood  used  in 
the  structure,  and  describe  the  strength  characteristics 
which  influence  the  selection  of  such  materials  for 
repair  of  wood  aircraft  structures.  The  student  will 
arrange  the  list  of  woods  in  a  descending  order  of 
strength. 


•  Standard: 

The  student  will  identify  five  species  and  three 
forms  of  aircraft  wood,  and  interpret  information 
from  AC  43.13—1  without  error. 

Key  Points  Feedback 

Forms  of  wood  in  air-  »What  are  some  of  the  ad- 
craft  structures.  vantages  of  laminated  and 

plywood  members  over 
solid  wood  members? 

•  What  regulations  govern 
the  substitution  of  solid 
for  laminated  type  spars? 

•  What  considerations  govern 
the  substitution  of  solid  re¬ 
inforcing  plates  for  ply¬ 
wood  reinforcing  plates? 

•  Which  type  of  wood  is  most 
susceptible  to  warping? 

•  What  physical  characteristic 
determines  whether  a  mem¬ 
ber  is  classified  as  a  lami¬ 
nated  section  or  plywood? 

Species  of  wood.  «What  is  the  difference  be¬ 

tween  a  hardwood  and  a 
softwood? 

•  Which  kind  of  wood  will 
most  likely  fail  by  splin¬ 
tering? 

•  When  sawing  or  planing 
spruce  and  dougias  fir, 
which  kind  of  wood  is  most 
likely  to  splinter? 

.4(7/1  ities  Check  Items 

Did  the  student: 

Identify  the  kind  ^Recognize  plywood  and 

of  wood  used  in  laminated  wood  structure? 

sample  parts.  ^Distinguish  between  spruce 

and  dougias  fir  wood  mem¬ 
bers? 

•  Identify  birch  and  mahogany 
face  plywood? 

Identify  the  compara-  •  Arrange  the  listing  of  kinds 
tive  strength  of  wood  and  types  of  wood  in  the 
by  listing  in  descend-  correct  order? 
ing  order  or  strength.  •Use  correct  nomenclature 

as  a  part  of  the  description? 

ILLUSTRATE  THE  EFFECTS  OF  SHRINKAGE. 

(SEGMENT  B,  LEVEL  2) 

Student  Performance  Goal 

•  Given: 

AC.  43.13—1  or  other  appropriate  reference  information. 


•  Performance: 

The  student  will  interpret  information  pertaining  to 
the  effect  of  moisture  on  the  size  and  strength  of 
wood  structural  members.  The  student  will  make  a 
sketch  illustrating  the  change  in  dimensions  (shrinkage 
effects)  due  to  variations  in  the  moisture  content. 

•  Standard: 

The  student  will  use  correct  nomenclature  to  describe 
the  strength  and  dimensional  changes  in  tangential, 
radial  and  longitudinal  directions. 

Key  Points  Feedback 

Effects  of  moisture  «How  does  the  strength  of 

in  wood.  wood  vary  with  changes  in 

moisture  content? 

•  How  does  the  size  (dimen¬ 
sions)  of  a  wood  member 
vary  with  changes  in  mois¬ 
ture? 

•  In  which  direction  does  the 
greatest  dimensional  change 
occur? 

•  How  does  shrinkage  in  a 
wood  member  affect  the 
alignment  of  a  structure? 

•  What  methods  may  be  em¬ 
ployed  to  minimize  shrinkage 
cracks  at  plywood  reinforcing 
plates? 

•  What  methods  will  minimize 
the  loosening  of  fittings  due 
to  shrinkage? 

Activities  Check  Items 

Did  the  student: 

Make  sketch  inter-  ^Correctly  identify  tangen- 

preting  and  illustrat-  tial,  radial  and  longitudinal 

ing  shrinkage.  directions? 

•  Correctly  interpret  informa¬ 
tion  in  relation  to  changes 
in  dimensions? 

•  Use  correct  nomenclature 
as  a  part  of  the  description? 

3.  SERVICE  AND  REPAIR  WOOD  STRUCTURES. 

(EIT  =  iVi  hrs.,  T  =  1XA  hrs.,  I./S  e  0  hrs.) 

5  segments 

(UNIT  LEVEL  1) 

JUDGE  THE  SUITABILITY  OF  SUBSTITUTE 
MATERIALS. 

(SEGMENT  A,  LEVEL  11 

Student  Performance  Goal 
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•  Given: 

A  list  containing  the  names  of  five  kinds  of  wood 
and  A C  43.13—1  or  other  appropriate  reference  in¬ 
format  ion. 

•  Performance: 

Using  reference  information,  the  student  will  select 
at  least  two  substitute  species  that  exceed  the 
strength  properties  of  aircraft  spruce. 

•  Standard: 

The  student  will  select  two  substitute  species  with¬ 
out  error. 


Key  Points 


Feedback 


Use  of  references  to 
determine  species 
substitution. 


•  What  publications  are  general¬ 
ly  accepted  as  guides  to  sub¬ 
stitution  of  materials? 

•  Who  is  authorized  to  accept 
material  substitutions? 

•  What  considerations  apply 
if  the  substitute  materials 
are  heavier  than  the  original 
spruce  structure? 

•  Why  wouldn’t  a  hard  wood  be 
an  acceptable  substitute  for 
a  softwood  member? 


DESCRIBE  THE  KINDS  OF  GLUES  AND  GLUING 
TECHNIQUES. 

(SEGMENT  B,  LEVEL  1) 


Student  Performance  Goal 
•  Given: 

Advisory  Circular  43.13  —  1  or  other  suitable  reference 
information. 


•  Performance: 

The  student  will  describe  the  preparation  of  wood 
surfaces  for  gluing,  the  types  and  characteristics 
of  acceptable  glues,  spreading  of  glues,  assembly 
time  in  gluing,  gluing  pressures  and  methods  of 
applying  pressures. 

•  Standard: 

The  student  will  locate  information  in  the  reference 
publications  and  use  correct  nomenclature  as  part 
of  the  description  and  explanation  of  procedures. 

Key  Points  Feedback 


Glues  and  gluing  • 

techniques. 


•  WflV  sli-.f.j' ilr:  f  '  :  ■  •  . 

sur  fare  -  •  r  v.  « :  ■  ■  •  :>»■• 

sanded  a ••  a  j  ;  epa;  u  •  .  i 
lor  gluing  a  i-.nr  ? 

•  W  h  Y  -  i  *  a  1 1 1  the  }** 

assemble  -.1  a  *.  >  mu  1  s 
possible  fo!  In  win  -  prepara* 
Cion  ot  the  gluing  -urj.u  e-  - 

•  What  is  the  affect  <>t  -ir- 
mg  temper  a  m  -  -  < 
strength  a  glued  mint 

•  Which  t\pr  nf  g»  ,  . 

moi  ‘'tare  rr  ■,  >t nut  : 

•  Expim  n  r  re-m 
as^emb!  .•  and  ■  I  •  e  : 
a^seml  i;. "  an  it  plir  J  r: 

the  a S l! •  .  n-  :  t  1  l ! -  ; 

join i . 

•  What  features  wii!  ;  i  f*. 
a  glued  joint  th.tr  has  been 
assembled  wirh  insuffi¬ 
cient  pressure'' 

•  Describe  the  pr«  centre 
thar  '  haul d  l-f  to] !.”  •»  j 

to  til  l>  so.  }••  ..  _ 

•  Ir  the  glue  nuvture  i  •  eu- 
thin,  or  Hie  pressure  up; -lied 
to  the  f i  r  j  t  ;  s  c\  v  es  -i  ve, 
how  would  the  sr:<  :.-ch  of 
the  joint  be  et  fe(.  \  ed? 

•  What  tvpes  of  clamps  uld 
b<  used  to  appi\  ;  •* 

to  a  glued  joint? 

•  Wh;  are  pr  ■  hlocV 
important  when  .'lumping 
a  spar  splice?' 

•  How  is  clamping  pio>,si,;c 
most  generally  app]  ird  to 
the  gusset s  of  r  ibs* 

•  How  m.r.  pressures  be  ap¬ 
plied  ro  g'ued  ioinr  •  Hi 
plywood  sk  :  p  it  >  i.-’S  :• 

•  What  mav  happ'-n  *  ex  ness 

glue  is  ■  %r  *•  in.-'  ;  t-su:. 

the  wood  snrtc-.’u.ting  a 
glued 

•  ft  h\  doe  f  t  g !  u.  -iianu- 

facturer  g*  ner.: ! '  \  :  <vo:;  - 
mend  thar  :  «•  ,pp’  ■ 

to  hot  h  surfat  es  i  -f  -  i if 
joint  ? 

•  What  pro..  <  :  ;r»  ma  •  r. 
used  to  •  •  \  '  •  -  s  i  t  hr  v.  i  kuii. 
life  of  x  s  .  Mf  *  •  ♦ •  r  •  - 
glue? 


Why  isn’t  a  roughened  sur¬ 
face  recommended  as  a 
surface  for  gluing? 
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•  What  precautions  must  be 
observed  with  respect  to 
the  working  life  of  casein 
glue  which  has  been  mixed 
for  a  wood  repair  joint? 

•  What  is  the  correct  propor¬ 
tion  of  glue  and  water  when 
mixing  casein  glue? 

•  What  time  period  is  required 
before  a  glued  joint  develops 
its  full  strength? 

•  What  effect  does  high  air 
temperature  have  on  the 
assembly  time  of  a  glued 
joint? 

•  What  effect  would  old  glue, 
varnish  or  other  foreign 
materials  have  on  the 
strength  of  a  glued  joint? 


READ  DRAWINGS  PERTAINING  TO  REPAIR  OR 
WOOD  STRUCTURES. 


(SEGMENT  C,  LEVEL  I) 


Student  Performance  Goal 


AC  4  3.13-1  or  equivalent  reference  information, 
and  an  information  sheet  containing  six  undimen¬ 
sioned  drawings  of  typical  scarf  joints. 

•  Performance: 

l'he  student  will  locate  information  applicable  to 
he  scarf  splice  joints  described  in  AC  43.13—1. 

He  will  read  the  diagrams  and  drawings  and  apply 
the  dimensions  to  sketches  of  typical  wood  struc¬ 
tural  repairs. 

•  ‘standard: 

rrrectly  determine  ratio  dimensions  for  five  undi- 
•n  ioned  drawings  or  sketches  of  typical  structural 

■p-u.s. 


Key  Points 


Spar  repair  procedures. 


Feedback 

•  Why  aren’t  spars  spliced  at 
the  fittings? 

•  Why  is  it  considered  accept¬ 
able  practice  to  lap  rein¬ 
forcing  plates  over  a  com¬ 
pression  member  providing 
that  the  plates  are  on  the 
front  face  of  the  front  spar 
or  the  rear  face  of  the  rear 
spar? 

•  Why  can’t  spruce  reinforcing 
plates  be  substituted  for  ply¬ 
wood  reinforcing  plates? 


Rib  repair  procedures. 


Plywood  skin  repair 
procedures. 


Dimensioning  sketches. 


•  Why  are  the  ends  of  rein¬ 
forcing  plates  often  featherrd 
or  shaped  to  a  "spaded"  end5 

•What  repair  procedure  should 
be  followed  if  cracks  ate 
found  extending  beyond  the 
ends  of  a  plywood  reinforcing 
plate? 

•  Describe  the  difference  be¬ 
tween  a  longitudinal  crack  in 
a  spar  and  "local  damage" 

to  a  spar. 

•  How  are  metal  ribs  attached 
to  a  wooden  spar? 

•  What  is  the  difference  be¬ 
tween  a  standard  rib  arid  a 
compression  rib? 

•  What  is  a  false  rib?  An 
aileron  rib? 

•Is  the  scarf  slope  for  a  rib 
capstrip  cut  vertically  or 
horiaontally  ? 

•Describe  how  old,  drv  varnish 
is  removed  from  a  surface 
before  gluing. 

•  What  considerations  dictate 
whether  a  rib  repair  is 
made: 

a.  At  the  spar  location: 

b.  At  a  rib  joint? 

c.  Between  rib  joints? 

d.  At  the  trailing  edge? 

•  What  precautions  must  be 
taken  when  accomplishing 
rib  repairs  to  ensure  the 
maintenance  of  contour5 

•  As  a  part  of  the  assembly 
operation,  what  is  meant 
by  alignment  and  tramming 
of  a  wing  ? 

•  What  factors  determine  the 
limiting  radius  to  bends  in 
plywood  skins? 

•  Describe  why  an  overlay 
patch  might  not  be  accept¬ 
able  at  the  leading  edge  of 
a  plywood  stressed  skin 
wing. 

•Why  is  the  direction  of  the 
face  grain  critical  to  the 
strength  of  a  plywood  patch? 

•  How  is  the  information  ir 
AC  43.13—1  used  in  drawing 

dimensions  on  sketches  of 
typical  wood  structural  ;t 
pairs? 
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•  H.»w  arc*  typical  scarf  joint*, 
dim*  ii-.ioi-.c.  i!  on  drawings? 

•  H.*w  art  dimensional  limits 
indicator  in  A(  .  •»  Cl  2. -  1? 


REPAIR  OF  ELONGATED  BOLT  HOLES. 

(SEGMENT  D,  LEVEL  n 

Student  Performance  Goal 

•  Given: 

AC!  43. 13-1  or  equivalent  reference  information. 

•  Performance: 

The  student  will  describe  the  procedures  and 
methods  of  repairing  elongated  bolt  holes  in  wood 
spars. 

+  Standard: 

At  least  two  methods  of  repair  will  conform  to  AC 

43.13-1. 

Kr\  f'<  I'i'i'Jhack 

Elongated  bolt  holes.  •What  factors  contribute  to 
rhe  condition  generally  de¬ 
scribed  as  'elongated” 
bolt  holes  in  spars? 

•  How  does  the  use  of  a  bush¬ 
ing  minimize  the  tendency 
to  elongate  rhe  hole  in  a 
spar? 

•  How  does  the  use  of  a  ply¬ 
wood  reinforcing  plate  at 
the  hole  location  minimize 
the  tendency  to  elongate 
the  hole? 

•  What  records  are  necessary 
to  certify  the  repair  of 
elongated  bolt  holes? 

•  If  the  bolt  holes  in  the  butt 
section  of  a  spar  are  elon¬ 
gated,  which  repair  proce¬ 
dure  would  be  preferred? 


•  Performance: 

J  hc  xtedem  wjll  use  the  reference  information  as 
an  aid  in  describing  the  materials  and  procedures 
approved  to  seal  wood  aircraft  structures,  and 
recogni/.e  acceptable  finishes. 

•  Standard: 

The  student  will  recognize  those  sample  finishes 
that  are  acceptable. 

Kr\  Pnitifs  j ndinuk 

Protective  finishes.  •Why  is  the  protective  finish 
applied  to  the  end  grain  of 
a  spar  of  particular  import¬ 
ance? 

•  What  is  the  importance  of 
a  dope-proof  paint*1 

•  Describe  the  procedure 
that  should  be  followed  to 
seal  the  interior  surface 
oi  a  wood  structure  that 
will  be  assembled  by  gluing 

•  Name  three  finishes  that 
are  considered  dope-proof. 

•  What  problem  mav  result 
from  varnishing  over  ex¬ 
truded  glue  that  surrounds 
a  joint ? 

•  Why  should  all  grease,  oil 
and  wax  be  removed  before 
applying  the  protective 

f  ini  she s? 


IDENTITY  °  1HH  EG  FIVE  FINISHES. 

(SEGMENT  E ,  LEVEL  1) 

Student  Performance  Goal 
•  Given: 

AC  43.13—1  or  equivalent  reference  information  and 
5  Samples  of  acceptable  and  unacceptable  finished 
wood  aircraft  structures. 
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FABRIC  COVERING 


4.  SELECT  AND  APPLY  FABRIC  AND  FIBERGLASS 
COVERING  MATERIALS.  (EIT  =  3*4  hrs.,  T  =  1/ 
hrs.,  L/S  =  0  hrs.)  1  segment 

IUNIT  LEVEL  1) 


IDENTIFY  FABRICS  AND  SEAMS  AND  DESCRIBE 
METHODS  OF  APPLYING  FABRIC. 

(SEGMENT  A,  LEVEL  1) 


Student  Performance  Goal 

•  Given: 

AC  43.13—1  or  equivalent  reference  publications; 
samples  of  cotton,  linen  and  synthetic  textile 
materials  and  samples  of  doped  and  sewed  seams. 

•  Performances: 

Using  the  references,  the  student  will  identify  air¬ 
craft  textiles  (both  before  and  after  doping)  and 
identify  the  correct  fabric  to  be  used  in  covering 
an  aircraft  when  the  airspeed  and  wing  loading  is 
specified.  He  will  compare  the  samples  of  doped 
and  sewed  seams  with  the  specifications  appearing 
in  the  publications.  He  will  describe  the  accept¬ 
able  methods  or  applying  fabric. 


•  Standard: 

The  student  will  locate  reference  information.  He 
will  ider.ttf'  the  kind  of  fabric  without  error.  He 
will  correctly  judge  whether  the  sample  seams  con¬ 
form  to  the  specifications,  and  correctly  describe 
methods  of  apply  ing  fabric. 


Key  I’’, i'll* 


Fcedhat k 


Kinds  of  textile 
materials. 


Sewed  seams. 


•  Name  four  factors  that  are 
considered  when  selecting 
the  kind  and  quality  of 
fabric  that  will  be  used  in 
recovering  an  airplane. 

•  What  are  some  of  the  fac¬ 
tors  which  affect  the  costs 
of  aircraft  recovering? 

•  Compare  the  relative  dura¬ 
bility  of  the  various  kinds 
of  fabric. 

•  How  do  the  different  kinds 
of  aircraft  fabric  compare 
in  strength? 

•  How  do  the  different  kinds 
of  textile  materials  com¬ 
pare  with  regard  to  work¬ 
ability  and  ease  of  repair? 

•  Compare  the  relative 
strength  of  a  plain  over¬ 
lap,  French  fell  and  a 
folded  fell  seam. 


•  When  fabric  must  be  sewn 
together  to  cover  a  struc¬ 
ture,  where  should  the  seams 
be  located? 

•  What  is  the  limitation  or 
disadvantage  to  the  use  of 
a  plain  sewed  seam?  Is 
there  any  advantage? 

Doped  seams.  •llhat  limitations  are  appli¬ 

cable  to  the  use  of  doped 
seams? 

•  Describe  the  requirements 
for  overlapping  doped 
seams  at  the  wing  leading 
edge. 

Covering  practices.  *What  is  the  purpose  of  inter¬ 
rib  bracing? 

•  Describe  two  methods  of 
determining  correct  rib 
stitch  spacing. 

•  shat  is  the  difference  be¬ 
tween  an  envelope  and  a 
blanket  method  of  covering? 

•  What  is  the  purpose  of  re¬ 
inforcing  tape?  When  are 
anti-tear  strips  required? 

•  What  is  the  purpose  of 
rib-stitch  or  lacing  cord? 

•  Uhat  effect  does  the  maxi¬ 
mum  design  airspeed  have 
upon  rib  stitch  spacing? 

•  Describe  (in  addition  to 
lacing  cord)  two  other 
methods  of  attaching  the 
fabric  to  the  structure. 

•  What  is  the  purpose  of 
pinked  edge  or  surface 
tape  in  the  covering  of  an 
airplane? 


5.  INSPECT,  TEST  AND  REPAIR  FABRIC  AND 
FIBERGLASS.  (EIT  =  13  hrs..  T  =  a  hrs.,  I.  S 
=  9  hrs.)  1  segment 

'UNIT  LEVEL  3' 


INSPECT,  TEST  AND  REPAIR  FABRIC  COVERING. 

(SEGMENT  A,  LEVEL  3’ 


Student  Performance  Goal 
*  Given: 

Maule  and/or  Seyboth  fabric  tester,  a  fabric  covered 
aircraft  structure,  AC  43.13-1  or  equivalent  reference 
information,  and  the  materials  and  tools  necessary 
to  make  repairs  to  fabric. 
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•  Performance: 

The  student  will  inspect  a  fabric  covered  aircraft 
structure,  and  identify  the  areas  most  susceptible 
to  corrosion.  He  will  perform  fabric  strength  tests, 
and  make  both  doped  and  sewed  repairs  in  accord¬ 
ance  with  AC  43.13-1. 

•  Standards: 

The  inspection,  testing  and  repairs  will  be  of 
return-to-service  quality. 


Key  Point. s 

F actors  effecting 
deterioration  in  strut 
ture  and  fabric. 


Testing  fabric- 
coveting. 


I  c  i  iihiti  i 

•  Where  is  corrosion  and  de¬ 
terioration  most  likely  to 
be  found? 

•  How  will  moisture,  poor 
ventilation  and  inadequate 
drainage  contribute  to  cor¬ 
rosion  and  deterioration? 

•  How  does  sunlight  effect 
fabric? 

•  What  protective  finishes 
mav  minimize  deterioration 
of  the  fabric  covering? 

•  Why  is  it  important  that  cor¬ 
rosion  and  deterioration  be 
detected? 

•  What  results  when  a  struc¬ 
ture  is  infested  with  insects, 
birds  and  varmints? 

•  What  factors  determine 
whether  a  fabric  coveted 
structure  is  airworthy? 

•  Why  is  fabric  strength  test¬ 
ed?  At  what  time  intervals 
is  it  usually  tested? 

•  Compare  the  reliability  of 
two  common  methods  of 
testing  fabric  strength. 

•  From  which  areas  of  the 
aircraft  are  the  sample 
"strips”  taken?  In  which 
areas  are  "punch"  tests 
made? 

•  What  ate  some  of  the  pre¬ 
cautions  in  using  and  in¬ 
terpreting  the  readings  of 
a  "punch"  tester? 

•  Is  the  fabric  tester  designed 
to  test  fabric  strength  or 
the  strength  of  the  dope 
film? 

•  What  factor  of  aircraft  per¬ 
formance  imits  the  repair 

of  fabric  by  doped-on  patches? 


At  tit  it  us 


Inspect  for  deteriora¬ 
tion  and  identify  criti¬ 
cal  areas. 


Perform  fabric  test. 


Apply  a  doped-on 
patch. 

Hand  sew  a  tear  in 
fabric  (minimum  4 
inch  dimension). 


•  What  tests  could  be  made 
to  determine  the  kind  of 
dope  that  has  been  origi¬ 
nally  used  on  the  fabric? 

•  What  publication  classifies 
the  repairs  as  major  or 
minor  repairs? 

•  What  sequence  of  operation 
or  procedure  is  recommended 
when  sewing  an  "L”  shaped 
tear? 

•  Under  what  circumstances 
would  it  be  necessary  to 
rib  stitch  a  patch? 

•  What  procedure  is  most  ef¬ 
fective  in  removing  the  ori¬ 
ginal  dope  -  as  a  prelude 
to  doping  on  a  patch? 

•  What  precautions  are  in¬ 
volved  when  patching 
fabric  on  movable  control 
surfaces? 

(.hick  herns 

Did  the  student: 

•  Remove  inspection  cover 
plates? 

•Critically  inspect  areas 
most  susceptible  to  corro¬ 
sion  'deterioration? 

•  Select  appropriate  area  for 
resting? 

•Correctly  use  tester  and 
interpret  results? 

•  Correctly  interpret  and 
follow  the  prescribed  pro¬ 
cedure? 

•  Make  an  appropriate  entry 
(or  simulated  entry)  in  the 
aircraft  maintenance 
records? 

•  Make  a  return-to-flight 
repair? 
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AIRCRAFT  FINISHES 


6.  APPLY  TRIM  LETTERS  AND  TOUCHUP 
PAINT.  (EIT  =  2  hrs.,  T  =  2  hrs.,  L/S  =  0  hrs.) 

1  segment 

(UNIT  LEVEL  1) 


DRAW  REGISTRATION  NUMBERS  AND  DESCRIBE 
THE  APPLICATION  OF  TRIM  DESIGNS. 

(SEGMENT  A,  LEVEL  t) 


Student  Performance  Goal 


•  Given: 

Appropriate  Federal  Air  Regulations,  and  graph 
paper. 

•  Performance: 

Using  Federal  Air  Regulations,  Part  45  as  a  refer¬ 
ence,  the  student  will  locate  that  information  which 
establishes  the  location,  size  and  display  of  air¬ 
craft  registration  markings  on  Civil  Aircraft  of 
United  States  Registry.  On  grid  ot  graph  paper, 
the  student  will  draw  the  letters  and  numbers  used 
as  registration  marks,  and  describe  the  application 
of  trim  and  methods  of  touching  up  paint. 


•  Standard: 

The  student  will  maintain  the  correct  height,  width, 
stroke  and  spacing.  Description  will  comply  with 
information  provided. 

Key  Points  Feedback 


Registration  mark¬ 
ings. 


•  Where  are  the  registration 
markings  positioned  on  a 
fixed  wing  airplane?  Where 
are  the  markings  placed  on 
rotary  wing  craft? 

•  How  ate  registration  num¬ 
bers  assigned  and  issued 
to  a  specific  airplane? 

•  Is  there  any  significance 
to  the  use  of  five  numbers 
following  the  letter  N? 
Describe  a  condition  in 
which  less  than  five  num¬ 
bers  will  be  issued? 

•  Why  do  the  current  regula¬ 
tions  require  registration 
numbers  on  both  sides  of 
the  fuselage  when  older 
regulations  provided  for 
display  of  the  numbers  on 
the  wings? 

•  What  is  the  procedure  for 
changing  a  registration 
number  that  has  been  as¬ 
signed  to  an  airplane? 
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Size  and  spacing  of 
markings. 


Color,  embellishment, 
ornamentation  and 
trim. 


Application  of  trim 
designs  and  touch- 
up  paints. 


Application  of 
decalcomanias. 


•  What  is  the  size  and  spacing 
of  registration  numbers  as¬ 
signed  to  an  airplane? 

•  Do  the  regulations  estab¬ 
lish  the  height  and  width  as 
minimum  dimensions  —  or 
are  these  sizes  mandatory? 

•  What  is  meant  by  the  term 
"stroke"  of  the  letter? 

•  Is  there  any  artistic  toler¬ 
ance  permitted  in  the 
spacing  dimension  between 
letters? 

•  What  is  implied  by  the  re¬ 
quirement  for  a  "clearly 
contrasting  color”? 

•  If  the  registration  markings 
must  be  a  "block”  form 
letter,  what  limits  would 
apply  to  the  use  of  "slant" 
or  inclined  letters? 

•  If  the  owner  or  operator  of 
the  airplane  wants  to  in¬ 
corporate  his  own  trade¬ 
mark  or  trim  design  along 
with  the  registration  num¬ 
ber,  what  FAA  requirements 
must  be  met? 

•  If  markings  indicating  for¬ 
eign  registry  of  an  airplane 
are  applied  to  an  airplane 
while  it  is  operating  with¬ 
in  the  airspace  of  the  United 
States,  what  other  regula¬ 
tions  apply? 

•  How  are  registration  num¬ 
bers  applied  to/or  attached 
to  an  airplane  structure? 

•  What  are  some  of  the  prob¬ 
lems  that  may  be  encountered 
when  painting  a  registration 
number  on  an  enamel,  lacquer, 
or  a  polished,  unpainted 
aluminum  surface? 

•  What  are  some  of  the  pre¬ 
cautions  to  be  observed  when 
masking  registration  num¬ 
bers  on  trim  designs  prior 

to  the  application  of  paints? 

•  When  using  masking  paper, 
what  is  the  importance  of 
selecting  a  paper  that  will 
not  "bleed  through"? 

•  What  are  the  uses  and  ad¬ 
vantages  of  decals? 
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•  Where  are  instructions 
usually  found  for  applying 
decals? 

•  What  are  decals  coated  with 
after  they  have  been  applied 
to  the  aircraft  surface? 


7.  IDENTIFY  AND  SELECT  AIRCRAFT  FINISHING 
MATERIALS.  (E1T  =  3  hrs.,  T  =  2  hrs.,  L/S  = 

1  hr.)  1  segment 

(UNIT  LEVEL  2) 


IDENTIFY  FINISHING  MATERIALS  AND  THINNERS. 

(SEGMENT  A,  LEVEL  2) 

Student  Performance  Goal 

•  Given: 

Labeled  samples  of  nitrate  and  butyrate  dope,  lacquer, 
<.inc  chromate  primer  and  enamel,  and  appropriate 
thinners. 

•  Performance: 

The  student  will  examine  the  labeling  and  physical 
characteristics  of  each  sample  and  select  the  thinner 
which  would  be  used  with  each  of  the  sample  mater¬ 
ials.  He  will  be  able  to  distinguish  between  lacquer 
and  enamel  by  physical  examination  of  the  material. 

•  Standard: 

Select  an  acceptable  thinner  for  each  of  five  finish¬ 
ing  materials.  Correctly  distinguish  between  lacquer 
and  enamel. 


•  What  special  precautions 
apply  to  the  mixing  and 
application  of  special 
finishes  that  require  a 
“catalyst"? 

Thinners  and  reducers.  «Why  may  some  thinners 

also  be  called  “reducers”? 

•  What  is  implied  by  the 
term  “vari-temp"  thinner? 

•  What  is  a  retarder?  What 
is  its  function  in  the  thin¬ 
ning  of  dope? 

•  What  precautions  should 
be  observed  to  ensure  that 
thinners  are  correctly  iden¬ 
tified  before  pouring  them 
into  a  finishing  material? 

Activities  Check  items 

Did  the  student: 

Examine  and  identify  .Distinguish  between  lacquer 
samples  of  nitrate  dope,  and  enamel? 
butyrate  dope,  lacquer,  .Select  an  acceptable  thin- 
primer,  enamel.  ner  for  each  of  the  finish- 

Select  thinners  for  ing  materials? 

each  sample  material. 

8.  APPLY  PAINT  AND  DOPE.  (EIT  =  22  hrs.,  T  = 

4  hrs.,  L/S  =  18  hrs.)  2  segments 

(UNIT  LEVEL  2) 


APPLY  DOPE. 

(SEGMENT  A,  LEVEL  2) 


Key  Points 


Feedback 


Student  Performance  Goal 


Kinds  of  dope. 


Rejuvenator. 


Lacquers  and  enamels. 


Primers,  dope  and 
acid-proof  paints. 


•  Describe  the  results  of  mix¬ 
ing  nitrate  and  butyrate 
dope. 

•  What  test  could  be  made  to 
determine  whether  the  ori¬ 
ginal  finish  was  nitrate  or 
butyrate? 

•  What  are  some  of  the  ad¬ 
vantages  and  limitations 
of  nitrate  dope?  Butyrate 
dope? 

•  What  is  the  purpose  of  a 
rejuvenator?  How  does  re¬ 
juvenator  differ  from  dope? 

•What  is  the  difference  be¬ 
tween  lacquer  and  enamel? 

•  Describe  the  results  of 
mixing  lacquers  and  enamels. 

•  Why  is  there  such  a  wide 
variety  of  primers  and  spe¬ 
cial  purpose  paints? 


•  Given: 

A  fabric  covered  structure,  covering  and  finishing  ma¬ 
terials  and  a  procedure  sheet  or  written  instructions. 

•  Performance: 

The  student  will  apply  dope  by  brush  and  spray 
application.  He  will  apply  surface  tapes,  drain 
grommets  and  reinforcing  patches  as  a  part  of  the 
doping  procedure. 

•  Standard: 

The  resultant  fabric-/ doped  surface  will  comply 
with  the  requirements  of  AC  43.13-1. 

Key  Points  Feedback 

Application  of  dope.  .Why  is  dope  usually  brushed 
at  a  "full-bodied”  or  un¬ 
chinned  consistency? 
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Application  of  surface 
tapes,  drain  grommets, 
inspection  rings  and 
reinforcing  patches. 


•  What  are  some  of  the  ad¬ 
vantages  and  disadvantages 
to  the  use  of  butyrate  dope? 

•Describe  a  procedure  that 
will  ensure  penetration  of 
the  dope  and  saturation  of 
the  fabric  without  the  detri¬ 
mental  effect  of  runs  and 
sags. 

•  What  is  meant  by  "scuff” 
sanding?  Is  scuff  sanding 
done  wet  or  dry? 

•  What  is  the  advantage  of 
applying  surface  tapes, 
etc.,  with  the  second  coat 
of  dope? 

•  What  determines  the  proper 
location  of  grommets,  in¬ 
spection  rings  and  rein¬ 
forcing  patches? 

•  Describe  a  practice  that 
will  minimize  the  entrap¬ 
ment  of  air  beneath  tapes 
and  patches. 


Activities 


Check  Items 
Did  the  student: 


Use  of  spray  gun. 


Apply  dope  to  fabric  •  Follow  recommended  pro- 
by  brushing.  cedures? 

Apply  tapes,  grommets,  ^Achieve  a  doped  surface 
inspection  ring  and  complying  with  the  require- 

reinforcing  patches.  ments  of  AC  43-13— I? 


SPRAY  PRIMERS,  DOPE  AND  PAINTS. 

(SEGMENT  B.  LEVEL  2) 


Student  Performance  Goal 


Activities 


•  Where  would  information 
specifying  the  correct 
thinner  to  be  used  with  a 
primer  be  found? 

•  Why  are  primers  used  be- 
for  applying  the  finishing 
coats  of  enamel  or  lacquer? 

•  What  is  the  advantage  to 
"wet  sanding”  a  finish? 

•  What  is  the  difference  be¬ 
tween  a  suction  type  and 
a  pressure  type  of  spray 
gun? 

•  What  factors  indicate 
proper  functioning  of  a 
spray  gun? 

•  Describe  the  adjustments 
of  a  spray  gun  which  per¬ 
mit  control  of  the  fluid 
quantity  and  spray  pattern. 

•  What  is  an  airless  spray 
gun?  What  is  an  electro¬ 
static  spray  gun? 

•  What  faulty  operator  tech¬ 
nique  will  probably  result 
in: 

a.  Runs  and  sags  in  the 
sprayed  finish? 

b.  Overlaps? 

c.  High  and  low  gloss  in 
the  finish? 

d.  Blushing? 

•  What  are  some  of  the  factors 
that  influence  the  consistency 
of  the  materials  that  are  to 

be  sprayed? 

Check  Items 
Did  the  student : 


•  Given: 

Written  procedures,  assorted  primers,  dope  and 
paints,  spray  painting  equipment  and  facilities, 
aluminum  and  fabric  covered  aircraft  structures. 

•  Performance: 

The  student  will  prepare  the  surfaces  for  painting 
and  apply  primers,  dopes  and  paints  by  spraying. 

•  Standard: 

The  preparation  of  the  surface  and  spray  applica¬ 
tion  of  finish  must  be  of  return-to-flight  service 
quality. 

Key  Points  Feedback 

Surface  preparation.  «Why  is  the  surface  of  an 

aluminum  alloy  cleaned  and 
etched  before  priming? 


Prepare  clean,  etch  •  Follow  prescribed  proce- 
and  prime  surface.  dure? 

•  Demonstrate  acceptable 
technique? 

Spray  dope  and  paint.  »Select  and  use  correct 
materials? 

9.  INSPECT  FINISHES  AND  IDENTIFY  DEFECTS. 

(EIT  =  3  hrs.,  T  =  1  hr.,  L/S  =  2  hrs.)  1  segment 
(UNIT  LEVEL  2) 

INSPECT  FINISHES  AND  RECOGNIZE  DEFECTS. 

(SEGMENT  A,  LEVEL  2) 

Student  Performance  Goal 
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•  Given: 

AC  43.13—1  or  equivalent  information,  random 
sample  aircraft  parts  in  which  the  finishes  contain 
defects  that  are  usually  associated  with  spray 
painting. 


•  Performance: 

The  student  will  recognize  the  kind  of  material 
that  was  originally  applied  as  a  finish.  He  will 
describe  which  finishing  materials  may  be  applied 
over  the  original  finish.  He  will  recognize  defects 
in  the  finishes  of  the  sample  parts. 


•  Standard: 

Recognize  70  percent  of  the  original  finishes,  and 
all  defects,  and  correctly  identify  the  finishing 
materials  that  may  be  used  over  an  original  finish. 


Key  Points 


Feedback 


Compatibility  of 
finishing  materials. 


Identify  cause  of 
defects. 


•  What  simple  test  may  be 
made  to  determine  whether 
a  finishing  material  may  be 
sprayed  over  an  original 
finish? 

•  What  reference  information 
should  be  used  as  a  guide 
to  the  mixing  and  applica¬ 
tion  of  finishes? 

•  What  are  the  factors  that 
contribute  to  the  following 
defects: 

a.  Orange  peel? 

b.  Pebble  effect? 

c.  Runs,  sags? 

d.  Laps,  streaks,  high  and 
low  spots? 

e.  Blisters? 

f.  Pinholes? 

g.  Blushing? 

h.  Peeling/flaking? 


Activities 


Identify  samples  of: 

a.  Dope  finishes. 

b.  Lacquer  finishes. 

c.  Enamel  finishes. 

d.  Primer  finishes. 
Recognize  the  defects 
in  the  finishes! 


Check  Items 
Did  the  student: 

•  Recognize  the  original 
finishing  material  and 
name  the  materials  which 
could  be  applied  over  this 
original  finish? 

•  Properly  use  and  interpret 
information  provided? 
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SHEET  METAL  STRUCTURES 


10.  INSTALL  CONVENTIONAL  RIVETS.  (EIT  = 

21  hrs.,  T  =  5  hrs.,  L/S  =  16  hrs.) 

3  segments 

(UNIT  LEVEL  3) 

IDENTIFY  CONVENTIONAL  AIRCRAFT  RIVETS. 

(SEGMENT  A.  LEVEL  3) 

Student  Performance  Goal 

•  Given: 

Written  information,  charts,  AC  43.13—1  or  equi¬ 
valent  publication,  a  supply  of  aircraft  rivets  in¬ 
cluding  rivets  of  various  diameters,  lengths,  head 
styles,  and  alloys,  and  ten  questions  concerning 
the  properties  and  uses  of  aircraft  tivets. 

•  Performance: 

The  student  will  select  thirty  different  aircraft 
rivets  and  identify  each  rivet  by  head  style,  alloy 
diameter  and  length  of  shank.  He  will  answer  ten 
questions  concerning  rivet  identification,  proper¬ 
ties  of  heat-treated  rivets,  and  factors  that  deter¬ 
mine  the  use  of  specific  types  of  rivets  in  aircraft. 

•  Standard: 

Correctly  list  at  least  twenty-four  different  rivets, 
and  correctly  answer  eight  test  questions. 

Key  Points  Feedback 

Conventional  aircraft  »What  kinds  of  metal  are 
rivets.  used  in  aircraft  rivets? 

a.  Type  of  alloys  used.  «How  is  the  type  of  alloy 

of  a  specific  rivet  identi¬ 
fied? 

b.  How  measured.  «What  tools  may  be  used  to 

measure  rivet  diameters 
and  lengths? 

•  What  are  the  fractional 
graduations  of  standard 
rivet  lengths?  Diameters? 

c.  Head  styles.  «What  determines  the  type 

name  of  a  rivet? 

•  How  can  the  correct  rivet 
head  type  be  determined 
for  any  specific  aircraft 
riveting  application? 

•  Which  shape  of  head  is 
considered  to  be  the 
strongest? 

Rivet  hardness  and  *What  problems  would  be 
strength.  encountered  when  attempt¬ 

ing  to  install  a  hard  rivet 
in  soft  metal  sheet? 
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•  What  method  is  used  to 
soften  rivets  that  are  too 
hard  for  proper  setting  as 
they  are  received? 

•  Describe  in  descending 
order  of  strength,  the 
designation  of  the  aluminum 
alloys,  from  which  rivets 
are  manufactured. 

•  What  are  the  requirements 
and  limitations  for  use  of 
2117  rivets  to  replace 
2017  and  2024  rivets? 

Material  applications.  »Where  can  1100  rivets  of 
pure  aluminum  be  used? 

•  What  rivets  must  be  used 
for  magnesium  allov 
structures? 

•  Where  are  corrosion  re¬ 
sistant  steel  and  Monel 
rivets  used? 

•  Name  some  applications 
for  copper  or  brass  rivets. 

Activities  C.hct  k  Items 

Did  the  student: 

Identify  rivets  as  to  ^Recognize  head  shape 

type  of  metal,  or  alloy,  and  alloy  markings? 

hardness  and  head 

shape. 

Measure  rivet  dia-  »Use  correct  nomenclature? 

meters  and  length.  »L'se  correct  measuring 

methods? 

PERFORM  RIVETING  TO  FAA  SPECIFICATIONS. 

(SEGMENT  B,  LEVEL  31 

Student  Performance  Goal 

•  Given: 

Written  instructions  or  drawings,  AC  4.3.13-1  or 
equivalent  publication,  samples  of  aluminum  allov 
sheet  material  of  various  thicknesses  and  alloys, 

AN  470  rivets  of  various  alloys,  tools  for  drilling 
and  riveting,  rivet  heat-treating  equipment. 

•  Performance: 

The  student  will  cut  two  3*-4"  by  5"  sections  each, 
of  the  following  aluminum  alloys:  707"i-T6.  2024-T3, 
2017  Alclad,  in  gauges  .032  to  .064.  He  will  Iavout 
each  hole  plan,  drill  holes,  install  proper  tvpe  and 
length  rivets  for  a  four  row  lap  splice  of  2024-T3 
sections,  using  3/32”  protruded  head  rivets;  and  a 
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single  row  lap  splice  of  2017  Alclad  sections, 
using  3/16”  protruded  head  rivets.  He  will  use 
an  airpowered  riveting  gun,  select  rivet  sets  and 
bucking  bats  suitable  for  each  type  of  tivet  used, 
and  install  heat  treat  rivets  when  necessary. 

•  Standard: 

Work  procedures  will  comply  with  the  information 
provided.  The  riveced  sections  will  have  75  percent 
of  the  rivets  properly  spaced  and  75  percent  of  the 
tivets  installed  to  meet  the  specifications  in  AC 
43.13  —  1  or  equivalent  publication. 


ke\  Points 


Conventional  rivets. 


Preparing  for  installa¬ 
tion  of  rivets. 


Importance  of  proper 
drilling  procedures. 


Relation  of  hole 
size  to  rivet 
diameter. 


Thin  skin  riveting. 


Feedback 

•  What  tools  are  used  to  mea¬ 
sure  material  skin  thickness? 

•  What  tools  are  used  to  mea¬ 
sure  the  diameter  of  a  rivet? 
Length  of  a  rivet? 

•  Where  are  the  requirements 
for  rivet  spacing  in  lap 
joints  to  be  found? 

•  What  is  the  procedure  for 
preparing  a  hole  for  a  flush 
head  rivet?  A  protruding 
head  rivet? 

•  What  layout  procedure  should 
be  followed  to  assure  drill¬ 
ing  holes  at  proper  locations? 

•  What  happens  if  a  drill  has 
been  sharpened  off-center? 

•  What  effect  does  failure  to 
deburr  a  hole  have  on  a 
riveting  job? 

•  How  can  the  correct  drill 
size  be  determined? 

•  Why  is  a  rivet  hole  drilled 
slightly  larger  than  the 
rivet  shank  diameter? 

•  What  problems  would  be 
encountered  if  a  drill  was 
undersize  for  the  rivet? 

•  When  a  rivet  of  the  correct 
length  is  driven  in  an  en¬ 
larged  hole,  what  is  the 
effect  on  the  dimensions  of 
the  upset  head? 

•  What  generally  results  if 
rivets  are  too  closely 
spaced? 

•  What  would  probably  result 
from  using  a  large  diameter 
rivet  in  thin  skin  sheets? 

•  Kxplain  why  thin  skin 
sheets  are  usually  dimpled, 
but  heavier  sheets  are 
often  countersunk. 


Selection  of  proper 
riveting  gun. 

a.  As  to  force. 

b.  As  to  speed. 


Heat  treatment  of 
rivets  prior  to  use. 


Tools  to  use  for 
riveting. 


Riveting  practices  to 
be  avoided. 


Selection  of  rivets. 


•  What  will  happen  if  the 
rivet  set  or  the  bucking 
bar  touches  the  plate  being 
riveted’ 

•  Describe  the  relation  be¬ 
tween  the  force  setting  of 
the  gun  and  the  diameter 
and  hardness  of  the  rivet. 

•  Wbar  problems  are  most 
likely  if  a  fast  light  hitting 
gun  is  used  on  relatively 
large  diameter  rivets? 

•  What  problems  would  be 
encountered  if  the  bucking 
bar  is  "too  light”  for  the 
rivets  being  driven? 

•  What  types  of  rivets  require 
heat  treatment  prior  to  use? 

•  What  is  the  reason  for  this 
requirement? 

•  How  is  the  heat  treatment 
to  be  accomplished? 

•  What  is  the  quenching 
procedure? 

•  If  rivets  cannot  be  installed 
immediately  after  heat 
treating  and  quenching, 
how  can  they  be  held  in  a 
quenched  condition? 

•  What  are  the  tools  needed 
for  installing  rivets  in 
aircraft  skin? 

•  What  difference  would  there 
be  in  tools  selected  for 
riveting  formed  structure 
members? 

•  What  extra  equipment  is 
needed  when  heat  treat¬ 
ment  of  rivets  is  required 
for  the  rivets  prior  to  their 
use? 

•  Sketch  an  example  of  a 
rivet  in  tension  and  in 
shear. 

•  Describe  other  riveting 
practices  that  should  be 
avoided. 

•  How  does  the  type  of 
material  to  be  riveted  in¬ 
fluence  the  selection  of 
rivets? 

•  How  can  the  required  rivet 
length  be  determined? 

•  What  factors  influence  the 
diameter  of  rivet  to  be 
selected? 


■  1 


127 


•  What  factors  determine 
the  kind  of  head  to  be 
used? 


Selection  of  correct 

•  What  factors  determine  the 

rivet  set  and  bucking 

selection  of  the  proper  type 

bar. 

of  rivet  set  to  use  for  a 
specific  type  of  rivet? 

•  What  will  be  the  result  of 
using  a  rivet  set  of  wrong 
head  style  or  diameter? 

L  f :  i  :t-i  > 

(.heck  If  crus 

Did  the  student : 

Select  and  cut  Vj” 

•  Properly  identify  the 

\  V  sections  of 

various  alloys? 

20Lt- TO,  2024-1*3, 

•  Cut  sections  in  a  workman¬ 

and  201?"  Alclad  in 

various  thickness 

gauges. 

like  manner? 

Select  rivets  of  flush 

•  Carefully  select  correct 

and  protruded  head 

rivets  for  each  riveting 

styles  and  specified 

project? 

diameters  which  are 

•  Identify  which  rivets  re¬ 

of  appropriate  length 

quire  heat  treatment  prior 

for  the  thickness  of 

the  sections  to  be 

riveted. 

to  use? 

Perform  heat  treatment 

•  Properly  use  heat  oven  for 

and  quenching  of 

rivet  heat  treating? 

rivets. 

•  Properlv  quench  the  rivets 
after  heating? 

Hold  quenched  rivets 

•  Prepare  an  adequate  num¬ 

on  dry  ice  until  ready 
for  use. 

ber  of  rivets? 

Plan  and  layout  four 

•  Pollow  specifications  for 

row,  double  row  and 

spacing  of  rivets  for  the 

single  row  lap  splices. 

type  of  splice  and  rivets? 

Lse  scrap  plates  or 

•  Use  drill  of  proper  type 

flanges  for  practice 

and  speed? 

drilling  and  riveting. 

•  Deburr  holes? 

Drill  holes  through 

•  Countersink  to  proper 
depth  ? 

Both  sections  to  be 

•  Avoid  separation  of  plates 

spliced  and  counter¬ 

while  drilling5 

sunk  where  flush  rivets 

•  Assure  that  rivet  holes  are 

are  to  be  installed. 

of  accurate  size,  and  per¬ 
pendicular  to  surface? 

Select  riveting  gun. 

•  Select  proper  speed  gun 

rivet  sets  and  bucking 

and  set  for  proper  force? 

bars. 

•  Use  proper  rivet  sets  for 

Install  rivets  in  holes 

type  of  rivets  being  in¬ 

already  drilled  using 

stalled? 

quenched  rivets  where 

•  Use  proper  bucking  bar? 

called  for  in  FAA 

•  Hold  bucking  bar  in  proper 

specific  at  ions. 

posit  ion  ? 

•Check  rivet  charts  to  de¬ 
termine  type  and  length  of 
rivet  for  each  application? 

•  Set  rivets  without  marking 
or  warping  the  plates? 

IDENTIFY.  REMOVE  AND  REP  LAC' E  IMPROPERLY 
INSTALLED  RIVETS. 

'SEGMENT  C,  LEVEL  3- 

Student  Performance  Goal 

•  Given: 

Aircraft  type  riveted  splices  and  joints;  four  row, 
double  row  and  single  row  lap  splices  previously- 
made  by  the  student;  AC'  -43.13  —  1  or  equivalent 
publication,  and  written  information  concerning 
aircraft  rivet  installation  and  removal. 

•  Performance: 

The  student  will  inspect  riveted  splices  and  joints, 
of  the  type  used  in  aircraft  skin  and  structure,  to 
identify  rivets  which  are  faulty.  He  will  inspect  the 
four  row  and  single  row  lap  splices  he  previously 
made  and  remove  all  rivets  which  fail  to  meet  speci¬ 
fications.  He  will  replace  all  removed  rivets  with 
equivalent  rivets.  He  will  remove  all  rivets  in  the 
double  row  splice  and  replace  one  half  with  same 
type  and  size  rivets. 

•  Standard: 

Locate  at  least  73  percent  of  all  faulty  rivets  in 
accordance  with  specifications  provided.  At  least 
73  percent  of  removed  rivets  will  have  holes  drilled 
to  meet  specifications  and  80  percent  of  replaced 
rivets  will  meet  FAA  specifications. 

Ki  \  {'nmls  /"it  dfaack 

Causes  of  river  defects.  •  What  defects  develop  from 
poorly  drilled  holes? 

•  What  defects  develop  from 
improper  driving  and  rivet 
set  usage? 

•  What  defects  develop  from 
improper  bucking  bar  usage? 

Criteria  for  replace-  •What  structural  considera- 

ment  of  questionable  tions  influence  the  decision 

rivets.  on  rivet  replacement? 

•  What  determines  whether 
an  under-driven  rivet  may 
be  reset? 

•  How  is  a  rivet  removed? 

Removing  faulty  rivets.  •What  size  drill  should  be 
used  relative  to  the  shank 
diameter  of  the  rivet? 

•  How  is  the  drill  kept  cen¬ 
tered  ? 

•  How-  is  the  head  removed? 

•  How  is  the  shank  removed? 
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Precautions  in  re¬ 
moving  rivets. 


Replacement  of  heat 
treated  r  ivet  s. 


W  lit  hit's 


Inspect  riveted  splices 
and  joints  in  aircraft 
type  structures  and 
identifv  defects. 

Remove  rivets. 


Install  replacement 
rivets. 

Follow  specifications 
when  substitution  of 
different  type  or  size 
of  rivet  is  necessary. 


•  What  precautions  should  be 
taken  when  removing  rivets 
from  thin  sheets  by  drilling? 

•  W'hat  is  the  danger  in  re¬ 
placing  loss  rivets  with 
oversize  rivets  in  thin  sheets? 

•  What  are  the  dangers  of 
drilling  oversize  holes  in 
structures  or  edges  of  sheets? 

•  Under  what  considerations 
may  a  heat  treated  rivet  be 
replaced  by  a  non-heat  treat¬ 
ed  rivet? 


(,ht  ck  Items 
Did  the  student: 

•  Use  height  and  diameter 
gauges? 

•  Line-sight  rivet  rows? 

•  Recognize  defects  from  im¬ 
proper  driving  and  bucking? 

•  Drill  hole  through  head  and 
remove  head,  then  punch  out 
the  shank  properly? 

•  Use  similar  or  equivalent 
rivets  for  replacement? 

•  Use  proper  procedures  when 
oversized  rivers  are  required? 

•  Use  proper  procedures  for 
heat  treated  rivets  where 
required? 


11.  INSTALL  SPECIAL  RIVETS  AND  FASTENERS. 

(FIT  IS  hrs. .  T  5  hrs.,  L/S  r  10  hrs.) 

3  segments 

(UNIT  LEVEL  2) 


AIRCRAFT  TYPES  OF  SPECIAL  RIVETS  AND 
FASTENERS. 

(SEGMENT  A,  LEVEL  2) 


Student  Performance  Goal 

•  Given: 

Written  information,  AC  41.13—1  or  equivalent  pub¬ 
lication.  questions  pertaining  to  special  rivets  and 
fasteners  used  in  aircraft  and  samples  of  such  rivets 
and  fasteners. 

•  Performance: 

The  student  will  answer  fifteen  questions  concerning 
precautions  necessary  for  proper  fit  when  installing 
special  hi-shear  and  pull-type  rivets,  the  stresses 
that  such  rivets  are  desrgrted  ro  resist,  applications 
and  limitations  for  the  use  of  special  rivets  and 
fasteners  in  aircraft  repairs.  Me  will  identify  and 
list  bv  tvpe  eight  different  special  rivets  and  fasten¬ 
ers  used  in  aircraft. 


•  Standard: 

Correctly  answer  at  least  twelve  questions  and 
correctly  identify  at  least  six  types  of  special 
rivets. 


Key  Points 


I  'et  i/biii  l 


Kinds  of  special 
rivets  used  in  air¬ 
craft  repair, 
a.  Pull-type  and  ex¬ 
plosive  rivets. 


b.  Hi-shear  rivets. 


c.  Riv-nuts  and 
Dill  nuts. 


d.  Huck  bolts. 


Quick  disconnect 
fasteners. 


Precautions  when 
using  special  rivets. 


•  What  are  some  uses  of 
pull-type  rivets? 

•  Where  may  explosive 
rivets  be  used? 

•  In  what  part  of  the  air¬ 
craft  structure  would  pull- 
type  and/or  explosive 
rivets  be  used? 

•  When  is  it  permissible  to 
replace  solid  rivets  bv 
blind  rivets? 

•  What  advantage  does  a  hi- 
shear  rivet  have  over  a 
conventional  rivet? 

•  Compare  the  strength  of  a 
hi-shear  river  to  a  standard 
hex-head  aircraft  bolt. 

•  What  type  of  stre.-ses  are 
hi-shear  rivets  designed  to 
resist? 

•  W'hat  axe  some  aircraft 
uses  of  Riv-nuts  and  Dili 
nuts? 

•  How  are  they  installed? 

•  W'hat  design  feature  pre¬ 
vents  rotation  of  a  Riv» 
nut  in  the  mounting? 

•  Where  is  information  on 
their  use  to  be  found? 

•  How  does  a  Huck  Lockbolt 
differ  from  a  Huck  rivet? 

•  What  are  some  aircraft 
applications  of  Huck  Lock- 
bolts? 

•  How  are  they  driven? 

•  Describe  at  least  three 
kinds  of  quick  disconnect 
fasteners  in  aircraft  use. 

•  How  can  each  of  these 
fasteners  be  replaced 
when  faulty? 

•  What  precautions  are  neces¬ 
sary  when  drilling  holes  for 
hi-shear  rivets? 

•  When  installing  flush  head 
hi-shear  rivets,  what  are 
the  precautions  when 
countersinking  for  the 
heads? 

•  What  indication  will  identify 
a  hi-shear  rivet  that  is  too 
long  or  too  short? 
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Removal  and  installa¬ 
tion  procedures  for 
special  rivets  and 
fast  eners. 


Attachment  and  reten¬ 
tion  of  special 
fasteners. 


•  What  is  the  indication  of 

a  pull-type  rivet  that  is  too 
long  for  the  thickness  of 
sheets  being  joined? 

•  Why  is  the  size  of  hole  in 
the  sheets  critical  when  in¬ 
stalling  pull-type  blind 
rivets? 

•  What  is  meant  by  the  term 
“interference”  fit? 

•  How  can  the  collar  be  re¬ 
moved  from  a  hi-shear  rivet? 

•  Describe  how  the  swaged 
collar  can  be  removed  from 
a  Dzus  fastener? 

•  How  are  Dzus  springs  at¬ 
tached  to  the  structure? 

•  How  are  Cam-loc  and  Air- 
loc  fasteners  retained  in 
the  structure? 


SELECT  ACCEPTABLE  HOLES  AND  INSTALL  Hl- 
SHEAR  RIVETS,  BLIND  RIVETS  AND  DEICER  BOOT 
FASTENERS. 

(SEGMENT  B,  LEVEL  2) 


Student  Performance  Goal 

•  Given: 

Written  information;  aircraft  type  structural  sections 
prepared  with  holes  for  special  rivets  and  fasteners 
which  include  correctly  drilled  holes,  elongated 
holes,  oversized  holes,  and/or  holes  which  are  out 
of  alignment;  hi-sheat  rivets,  blind-type  rivets  and 
deicer  boot  fasteners,  Riv-nuts  or  Dill  nuts;  and 
prescribed  tools  for  installing  each  type  of  rivet  or 
fastener  provided. 

•  Performance: 

The  student  will  inspect  the  drilled  holes  and  in¬ 
dicate  acceptability  of  each  hole,  giving  reasons 
for  those  rejected.  He  will  identify  the  different 
types  of  rivets  and  fasteners  provided  and  select 
ten  each  hi-shear  rivets,  blind  type  rivets  and 
deicer-boot  fasteners  of  proper  length  and  dia¬ 
meter  for  the  holes  provided.  He  will  install  these 
rivets  and  fasteners  in  suitable  holes,  using  appro¬ 
priate  installing  tools. 

•  Standard: 

At  least  75  percent  of  the  drilled  holes  properly 
identified  as  to  acceptability,  cotrect  rivets  and 
fasteners  selected,  correct  installing  tools  used; 
and  75  percent  of  each  type  of  rivets  and  fasteners 
properlv  installed  in  accordance  with  information 
provided. 


Key  Points 

/•' etui  buck 

Methods  for  checking 

*What  tools  may  be  used  to 

and  detecting  acceptabl 

e  check  the  drilled  holes  for 

drilled  holes  for  hi- 

acceptability? 

shear  and  blind  type 

♦  Describe  the  effects  of 

rivets,  and  deicer 

elongated  or  oversized 

fasteners. 

holes  on  shear  type  rivets. 

♦  Will  defective  holes  have 
equally  bad  effects  on  de¬ 
icer-boot  fasteners? 

Determining  correct 

♦  How  is  the  length  of  rivet 

size  rivet  or  fastener 

determined  for  a  specific 

for  a  given  hole. 

installation? 

♦  How  is  the  diameter  deter¬ 
mined  if  holes  are  already 
drilled? 

♦  If  available  rivets  are  either 
too  small  or  coo  large  in 
diameter,  what  is  the  proper 
solution? 

♦  Where  can  information  be 
found  as  to  length  and  dia¬ 
meter  of  deicer-boot  fas¬ 
teners  to  be  used  for  spe¬ 
cific  job? 

Installation  tools  for 

♦  What  special  tools  are 

hi-shear  rivets,  blind- 

needed  for  installing  hi- 

type  rivets  and  deicer- 

shear  rivets?  Cherry  or 

boot  fasteners. 

Huck  blind  rivets? 

♦  What  special  tools  are 
needed  for  installing  deicer- 
boot  fasteners? 

♦  Why  can  a  better  job  be 
done  with  the  designated 
special  tools? 

Activities 

(.heck  It  errs 

Did  the  student: 

Detect  and  select 

♦  Use  appropriate  measuring 

acceptable  drilled 

tools  or  gauges  to  check 

holes  for  installation 
of  hi-shear,  and  blind- 
type  rivets. 

the  holes? 

Give  valid  reasons 

♦  Use  magnifying  glass  to 

for  holes  rejected  is 

visually  inspect  all  holes 

unacceptable. 

for  roundness  and  for  being 

Measure  material 

drilled  vertically? 

thickness  and  diameter 

♦  Use  proper  tools  for  mea¬ 

for  acceptable  holes. 

suring  material  thickness 

Select  hi-shear  rivets. 

and  diameter? 

blind-type  rivets,  and 

♦  Properly  determine  length 

deicer-boot  fasteners 

and  diameter  of  rivets  and 

of  proper  sizes  for  the 

fasteners  to  be  used? 

holes  provided. 

♦  Use  proper  installing  tools 

Install  the  rivets  and 

for  each  type  of  rivet  or 

fasteners  selected. 

fastener? 
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REMOVE  AND  REPLACE  SPECIAL  RIVETS  AND 
FASTENERS. 

(SEGMENT  C,  LEVEL  2) 


Student  Performance  Goal 


•  Given: 

Written  information,  aircraft  type  structural  sections 
with  hi-shear  and  blind-type  rivets,  deicer-boot, 
Dzus,  Air-loc  and  Cam-loc  fasteners  installed;  and 
appropriate  tools  for  removing  and  replacing  such 
rivets  and  fasteners. 


•  Performance: 

The  student  will  remove  five  each  of  the  following 
types  of  rivets  and  fasteners  in  a  manner  which  per¬ 
mits  their  replacement  with  similar  rivets  or  fasten¬ 
ers:  hi-shear,  Huck  and  Cherry  rivets,  Riv-nuts  or 
deicer-boot  fasteners,  Dzus,  Air-loc,  and  Cam-loc 
fasteners.  He  will  then  replace  each  removed  rivet 
or  fastener  with  a  similar  rivet  or  fastener  using 
appropriate  tools. 

•  Standard: 

Removal  of  at  least  75  percent  of  the  special  rivets 
and  fasteners  correctly  accomplished,  and  80  per¬ 
cent  of  the  replacement  rivets  and  fasteners  cor¬ 
rectly  selected  and  installed. 


Key  Points 


Feedback 


Removal  of  special 
rivets. 


Removal  of  special 
fasteners. 


Replacement  of  quick 
disconnect  type  of 
fasteners. 


•  What  is  the  procedure  for 
removal  of  the  collar  on 
hi-shear  rivets? 

■  How  should  Cherry  and 
Huck  rivets  be  removed? 

•  What  precautions  should 
be  taken  when  removing 
blind-rivets  to  avoid 
damaging  the  skin  around 
the  rivets? 

•  When  removing  a  Riv-nut 
by  drilling,  how  far  should 
it  be  drilled? 

•  What  determines  the  size 
drill  to  use? 

•  If  the  stem  was  left  in  a 
blind  rivet,  what  procedure 
should  be  followed  to  re¬ 
move  the  rivet? 

•  Describe  how  quick  discon¬ 
nect  fasteners  such  as 
Dzus  or  Cam-loc  are  re¬ 
moved  and  replaced. 

•  If  the  area  around  either 
part  of  a  quick  disconnect 
fastener  has  become  damaged, 
how  can  this  be  corrected 
when  replacing  the  fastener? 


Activities 


Check  Items 
Did  the  student: 


Remove  hi-shear 
rivets. 

a.  Cut  and  remove 
collars. 

b.  Drive  out  rivets. 

Remove  blind-type 
rivets. 


Remove  deicer-boot 
fasteners. 


Remove  quick  dis¬ 
connect  fasteners. 
Replace  each  type  of 
rivet  and  fastener  pre¬ 
viously  removed. 


•  Cut  the  collar  properly 
with  a  chisel? 

•  Remove  the  collar  by  un¬ 
wrapping  it? 

•  Use  proper  tool  to  drive 
out  the  rivet? 

•Drive  out  stems  before 
drilling  the  rivets? 

•  Remove  rivets  by  drilling 
through  head  then  pushing 
out  the  remaining  part  of 
the  rivet? 

•  Drill  out  the  head  properly? 

•  Drive  out  remainder  of  rivet 
by  using  a  drive  screw  or 
punch? 

•  Drill  out  rivets  holding 
locking  portion  of  fastener? 

•  Use  proper  tools  and  methods 
to  install  the  special  rivets 
and  fasteners? 

•  Use  same  or  comparable 
type  of  rivet  or  fastener? 


12.  HAND  FORM,  LAYOUT  AND  BEND  SHEET 
METAL.  (EIT  =  34  hrs.,  T  =  7  hrs.,  L/S  =  27 
hrs.)  4  segments 

(UNIT  LEVEL  3) 


MAKE  A  JOGGLE  IN  ALUMINUM  SHEET. 

(SEGMENT  A,  LEVEL  2) 


Student  Performance  Goal 

•  Given: 

Written  information  including  specifications  for  a 
joggle,  two  sections  of  a  .025  gauge  2024— T3 
aluminum  alloy,  rivets  and  tools  appropriate  for 
making  a  joggle. 

•  Performance: 

The  student  will  make  a  joggle  in  aluminum  alloy 
sheet,  using  joggle  plates  and  hydraulic  press  or 
hammer  and  joggle  block  and  rivet  the  joggled  sheet 
to  a  section  of  similar  sheet  material. 

•  Standard: 

Finished  joggle  will  have  a  flush  assembly  fit  and 
will  meet  the  specifications  provided  within  .010 
inch. 
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Feedback 


Key  Points 


Reasons  for  using 
joggles. 


Bend  allowance  and 
set  back  for  a  joggle. 


Joggle  tools. 


♦  What  is  the  purpose  of  the 
joggle? 

#How  are  factory  joggles 
produced? 

«How  are  joggles  formed  on 
flanges  and  fittings? 

♦  Why  is  bend  allowance  not 
a  major  factor  in  forming 
joggles  in  thin  sheets?  In 
thick  sheets? 

♦  When  is  it  necessary  to  use 
step  shims  and  taper  shims? 

♦  How  can  joggle  plates  be 
made  to  prevent  slippage? 

♦  Sketch  the  cross  section 
of  joggle  dies  for  a  slip 
roll. 

♦  Explain  how  joggle  dies 
can  be  made  to  form  a 
joggle  on  a  flange  in  a 
hydraulic  press. 

♦  How  is  the  die  kept  from 
twisting? 


Activities 


Check  Points 

Did  the  student: 


Form  a  joggle  in 
aluminum  alloy  skin 
sheet. 

a.  Use  hydraulic 
press  and  joggle 
plates. 

b.  Use  hammer  and 
joggle  block. 

Fit  a  piece  of  similar 
material  to  joggle  and 
rivet  joggle  in  place. 


♦  Properly  place  dies  in 
hydraulic  press? 

♦  Check  for  alignment? 

♦  Apply  proper  pressure  in 
forming  joggle? 

♦  Repeat  hammer  process 
until  a  smooth  joggle  is 
formed? 

♦  Avoid  work  hardening  by 
excessive  hammer  force? 

♦  Prepare  skin  properly  to 
fit  in  joggle? 

♦Cut,  deburr,  and  smooth 
corners? 

♦  Make  a  flush  fit? 


PREPARE  A  LAYOUT  FOR  A  BEND  IN  AIRCRAFT 
SHEET  METAL. 

(SEGMENT  B,  LEVEL  2) 


Student  Performance  Goal 


•  Performance: 

The  student  will  write  a  brief  definition  of  bend 
radius,  determine  and  draw  in  the  neutral  (axis) 
line  in  a  cross  section  drawing  of  a  bend,  use  a 
blueprint  of  an  aircraft  sheet  metal  component 
which  requires  a  bend,  to  determine  the  dimensions 
and  prepare  a  layout  on  the  metal  for  the  bend, 
taking  into  consideration  the  type  of  metal  and  the 
relationship  of  the  metal  "grain"  to  the  bend  to 
minimize  the  possibility  of  cracking. 


•  Standard : 

Written  definition  and  marked  neutral  axis  will  be 
correct.  Calculated  dimensions  and  layout  draw¬ 
ings  not  more  than  .030  inch  deviation  from  speci¬ 
fications  provided.  Relationship  of  bend  to  metal 
"grain”  will  be  correct. 


Key  Points 


Feedback 


Theory  of  bend  allow¬ 
ance  and  flat  pattern 
development. 


Neutral  line  (axis  of 
a  bend). 


Relationship  of  metal 
"grain”  to  possibility 
of  cracking. 


♦  Define  mold  line,  bend 
line,  mold  point,  bend  allow¬ 
ance  and  set  back. 

♦  How  are  they  related? 

♦  ’What  is  meant  by  "minimum 
bend  radius"? 

♦  What  factors  effect  the  mini¬ 
mum  bend  radius  of  a  metal? 

♦  How  is  the  minimum  bend 
radius  of  a  specific  metal 
determined? 

♦  What  is  meant  by  the  "neutral 
axis”  of  a  bend? 

♦  How  is  this  computed? 

♦  How  is  this  used  to  deter¬ 
mine  amount  of  material 
needed  and  layout  dimen¬ 
sions? 

♦  What  is  meant  bv  "grain" 
of  a  sheet  of  metal? 

♦  In  which  direction  relative 
to  the  "grain”  is  a  metal 
less  susceptible  to  cracking 
in  a  bend? 

♦  What  can  be  done  to  make  a 
bend  less  susceptible  to 
cracking  when  it  must  be 
made  parallel  to  the  grain? 


Activities 


(.heck  Items 

Did  the  student : 


•  Given: 

Written  information,  reference  material  on  sheet 
metal  bending,  a  drawing  of  a  sheet  metal  bend  in 
cross  section,  a  blueprint  of  an  aircraft  sheet 
metal  component  requiring  bending  and  a  section 
of  the  sheet  metal  called  for  in  the  blueprint. 


Interpret  a  blueprint 
of  an  aircraft  sheet 
metal  component  re¬ 
quiring  a  bend. 


♦  Determine  type  of  metal 
and  obtain  proper  bend 
radius  from  tables’ 

♦  Calculate  bend  allowance 
properly? 


Calculate  dimensions  «Mark  bend  allowance  lines 
of  the  metal  and  prepare  and  layout  over-all  dimen- 
a  layout  on  the  metal  sions? 

with  bend  lines  for  the  «Plan  the  layout  so  that  the 
bend.  bend  lines  go  at  right 

Properly  orient  the  lav-  angles  to  the  "grain"  of 
out  relative  to  the  the  metal? 

"grain”  of  the  metal. 


LAYOUT  AND  MAKE  BENDS  IN  SHEET  METAL. 

(SEGMENT  C,  LEVEL  3) 


Student  Performance  Goal 


•  Given: 

Written  procedures  and  reference  tables  for  bending 
sheet  metal,  sections  of  various  types  and  thick¬ 
nesses  of  sheet  metal  in  various  temper  conditions, 
layout  and  bending  tools  and  equipment. 

•  Performance: 

The  student  will  determine  and  select  a  type  of 
sheet  metal  which  requires  a  large  radius  for  bend¬ 
ing.  He  will  calculate  and  layout  dimensions  and 
bend  lines  for  a  specified  angle  of  bend  and  make 
the  bend,  using  recommended  bending  techniques. 
He  will  select  a  different  type  of  material  which 
requires  a  small  radius  for  bending,  calculate  and 
layout  bend  lines  for  a  130  bend  and  bend  the 
material  to  the  specified  bend,  using  the  minimum 
bend  radius  permissible  in  the  tables  for  the  type 
and  thickness  of  the  material  used. 


•  Standard: 

All  calculations,  layouts,  and  bends  will  be  accurate 
within  .030  inch  of  the  dimensions  specified. 

Key  Points  Feedback 


Bend  characteristics 
of  aircraft  type  sheet 
metal. 

a.  Aluminum  and 
aluminum  alloys. 

b.  Steel  and  stain¬ 
less  steel. 


Empirical  formula. 


«What  factors  must  be  con¬ 
sidered  when  determining 
the  bend  radius  for  the 
various  types  of  aircraft 
sheet  aluminum? 

•  Is  the  bend  radius  for  fer¬ 
rous  metal  generally  greater 
or  less  than  for  non-ferrous 
metal  s? 

•  How  do  carbon  and  stainless 
steels  compare  when  apply¬ 
ing  the  bend  tables  for  de¬ 
termining  bend  radius? 

•  What  is  meant  by  the  em¬ 
pirical  formula  for  calcu¬ 
lating  bend  allowance? 

•  How  is  this  used  in  direct 
computation  ? 


Set  back  method  of 
flat  pattern  develop¬ 
ment. 


Using  a  bending 
brake. 


A.  tn  its, 


Select  sheet  metal 
that  requires  a  large 
radius  for  bending. 

Develop  flat  lavout 
pattern  for  a  specified 
angle  of  bend. 


Cut  material  to  size 


Use  vertical  or  cornice 
bending  brake  to  bend 
sheets  of  various  tem¬ 
pers  at  minimum  radius 
of  bend. 

Select  sheet  metal 
which  requires  a  small 
bend  radius. 

Layout  for  a  130°  bend. 
Using  bend  brake, 
make  a  1 30 ^  bend  in 
the  selected  material. 


•  How  can  it  be  applied  by 
using  bend  allowance  tables? 

•  What  is  the  principle  of  set 
back  or  “bend  deduction” 
in  determining  bend  lines? 

•  How  is  the  set  back  method 
used  when  the  bend  is 
greater  than  90 ° ? 

•  How  is  the  material  located 
in  a  bending  brake  to  de¬ 
velop  the  layout  dimension? 

•  How  are  scratches  avoided? 

•  What  causes  stretching 
when  forming  a  bend  and 
how  is  it  avoided? 

•  In  what  temper  condition 
will  the  greatest  "spring 
back"  be  experienced? 

I  heck  Items 
Did  'he  student: 

•  Use  specifications  to  de¬ 
termine  minimum  bend  radii? 

•  Interpret  temper  condition 
coded  on  aluminum  sheets? 

•  Consider  the  "grain”  of  the 
metal  in  planning  the  lay¬ 
out? 

•  Apply  bend  allowance  or 
set  back  to  develop  layout 
dimensions? 

•  Use  a  layout  die  for  marking 
the  layout ? 

•  Use  a  shear  for  cutting 
the  metal ? 

•  Locate  material  in  bending 
brake  properly? 

•  Allow  for  "spring  back”  in 
accomplishing  specified 
bend  angle? 

•  Use  bend  allowance 
"empirical  formula”  or 
tables? 

•Mark  bend  lines  properly? 

•  Adhere  to  bend  lines  when 
locating  material  in  bend¬ 
ing  brake  ? 

•  Check  angle  of  bend  after 
completion? 
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FORM  ALUMINUM  PARTS  BY  BUMPING. 

(SEGMENT  D,  LEVEL  3)' 


Student  Performance  Goal 

•  Given: 

Written  information,  blueprints  or  drawings,  flat 
sheet  stock  of  aluminum  in  "soft-temper”  condi¬ 
tion,  tools  and  equipment  for  forming  aluminum 
by  bumping. 

•  Performance: 

The  student  will  interpret  blueprints  or  drawings 
and  form  the  following  parts  by  bumping:  a 
curved  flange,  a  "U”  channel,  and  a  compound 
curved  part,  using  "V”  blocks,  crimp  and  shrink 
blocks,  crimping  tool,  form  blocks,  and  planish¬ 
ing  hammer. 

•  Standard: 

Each  part  made  by  bumping  will  conform  to  the 
specification  in  the  blueprint  or  drawing  within 
.030  inch  to  all  dimensions. 

Key  Points  Feedback 

Hand  forming  tech-  .When  metal  is  formed, 

niques:  where  does  thinning  of 

the  sheet  occur? 

a.  Use  of  form  blocks.  .How  are  form  blocks  used 
to  control  the  forming 
process? 

.What  type  of  hammers  are 
used  for  bumping  ot 
planishing? 

•  What  type  of  hammer 
strokes  are  used? 

.How  is  the  direction  of 
metal  flow  controlled 
during  the  hammering  pro¬ 
cess? 

•  How  are  hold  down  plates 
used  in  die  bumping? 

•  How  can  forming  sticks 
be  used  for  die  bumping? 

•  How  is  a  crimping  tool 
and  shrink  block  used  to 
shrink  metal  in  forming  a 
curve? 

•  What  type  of  hammer  is 
used  for  sandbag  bumping? 

•  What  temper  condition 
must  heat  treatable  alloys 
be  in  for  sandbag  bumping? 

•What  will  happen  if  the 
sand  leaks  through  the  bag 
while  being  used  for  bump¬ 
ing? 


b.  Bumping  or 
planishing. 


c.  V  block  and  die 
bumping. 

d.  Shrinking. 


e.  Sandbag  bumping. 


Forming  U  channel, 
tear  drop,  or  blister 
by  bumping. 


Activities 


Hand  form,  from  blue¬ 
prints  or  drawings,  a 
curved  flange,  a  "U” 
channel,  and  a  com¬ 
pound  curved  part  by 
use  of  planishing  ham¬ 
mers,  forming  sticks, 
"V”  blocks,  crimp  and 
shrink  blocks,  crimping 
tool  and  form  blocks 
or  dies. 


•  How  is  the  material 
anchored  in  the  form  block? 

•  How  is  work  hardening 
prevented? 

•  What  type  of  hammer  and 
forming  stick  should  be 
used? 

•  Where  is  the  hammering 
done  first? 

•  What  types  of  blows  are 
used? 


Check  herns 

Did  the  student: 

•  Select  proper  forming  tools 
and  blocks  or  dies? 

•  Properly  anchor  the  material 
to  be  formed? 

•  Work  with  light  blows,  in 
the  direction  of  metal  flow? 

•  Use  crimping  tool  properly? 

•  Position  form  dies  and 
shrink  blocks  properly  to 
make  a  compound  curve? 


13.  INSPECT  AND  REPAIR  SHEET  METAL  STRUC¬ 
TURES.  (EIT  =  44  hrs.,  T  =  15  hrs.,  L/S 
=  29  hrs. )  10  segments 

(UNIT  LEVEL  31 


SELECT  AND  USE  TWIST  DRILLS  AND  COUNTER¬ 
SINKS.  (SEGMENT  A,  LEVEL  3) 

Student  Performance  Goal 

•  Given: 

Written  information  concerning  drills  and  drilling, 
sets  of  numbered  and  lettered  twist  drills,  drill 
cards,  countersinks  for  rivets  and  screws,  suitable 
drilling  equipment  and  assorted  sheet  and  struc¬ 
tural  parts  of  soft  aluminum,  aluminum  alloys, 
stainless  steel,  titanium  and  magnesium. 

•  Performance: 

The  student  will  select  as  specified,  ten  different 
numbered  drills,  five  different  lettered  drills,  and 
two  types  of  countersinks.  He  will  use  suitable 
drilling  equipment  to  drill  five  holes  with  each 
selected  size  of  drill.  At  least  five  holes  will  be 
drilled  in  each  of  the  following  kinds  of  material: 
soft  aluminum  castings  and  sheet,  aluminum  alloy 
thin  skin  and  structural  parts,  stainless  steel  and 
titanium  sheet,  and  cast  magnesium.  He  will 
countersink  five  holes  each  for  flush  rivets  and 
for  flush  screws  or  bolts. 
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•  Standard: 

AH  drilling  will  be  performed  in  accordance  with 
procedures  provided.  At  least  60  holes  will  meet 
specifications  and  8  countersunk  holes  will  con¬ 
form  to  specified  dimensions.  80  percent  of  holes 
unmarred  around  adjacent  area. 


Key  Points 


Feedback 


Drilling  characteristics 
with  twist  drills. 


Drilling  precautions. 


Selecting  drill  sizes. 


Drilling  techniques. 


Countersink  selection. 


•  How  does  the  point  angle 
differ  on  drills  for  soft 
and  hard  metals? 

•  How  does  the  drilling  RPM 
differ  for  soft  and  hard 
metals? 

•  Explain  some  of  the  causes 
of  an  overheated  twist 
drill. 

•  What  type  of  hole  will  re¬ 
sult  from  a  point  ground  off 
center? 

•  Why  should  the  shortest 
drill  that  will  do  the  job 
be  selected? 

•  What  may  result  from  using 
a  bent  drill? 

•  What  will  be  the  probable 
result  of  too  much  pres¬ 
sure  when  drilling? 

•  How  can  the  size  of  a 
drill  be  determined  for  a 
specific  rivet? 

•  Should  the  hole  be  slightly 
over-size,  undersize,  or  the 
same  size  as  the  rivet 
shank? 

•  What  is  the  proper  size  of 
center-punched  guide  mark 
and  pilot  hole? 

•  W'hat  is  deburring  and  how 
may  it  be  done? 

•  Why  is  deburring  necessary? 

•  Why  does  a  long  curl  indi¬ 
cate  good  drilling  technique? 

•  How  does  the  angle  of  the 
countersink  vary  between 
flush  head  rivets  and  flush 
head  screws  or  bolts? 

•  What  determines  how  deep 
a  hole  should  be  counter¬ 
sunk  for  a  specific  rivet 
or  screw? 

•  What  procedures  may  be 
used  to  avoid  countersinking 
too  deeply? 


Activities  Check  Items 

Did  the  student : 

•  Use  a  drill  card  to  assist 
in  selecting  correct  sizes? 

•  Check  point  condition 
and  angle  before  using 
drill? 

•  Determine  drill  speed  for 
each  type  of  metal? 

•  Select  proper  point  angle 
for  the  type  of  metal  to  be 
drilled? 

•  Center  punch  properly? 

•  Use  pilot  hole  when  re¬ 
quired? 

•  Drill  vertically  and  with 
proper  pressure? 

•  Deburr  holes  after  drilling? 

•  Select  proper  angle  and 
diameter  countersink  for 
each  job? 

•  Determine  specified  dia¬ 
meter  for  countersink? 

•  Use  a  technique  which 
resulted  in  the  correct 
depth  and  diameter  of 
countersink? 

SELECT  AND  USE  HAND  FILES  FOR  SOFT 
METALS. 

((SEGMENT  B.  LEVEL  3) 
Student  Performance  Goal 

•  Given: 

Metal  working  information,  a  variety  of  metal  work¬ 
ing  files,  samples  of  aluminum  and  magnesium,  a 
work  bench  and  vise  or  clamps. 

•  Performance: 

The  student  will  select  suitable  hand  files  for 
soft  metals  and  use  them  to  file  down  and  finish 
aluminum  and  magnesium  to  specified  dimensions. 

•  Standard: 

Filing  techniques  will  be  in  conformance  with  in¬ 
formation  provided.  Completed  jobs  will  meet 
dimensions  within  .010  inch  and  will  have  a 
smooth  finish. 

Key  Points  Feedback 

F'ile  types  and  de-  »What  are  double  cut  and 

signs.  single  cut  files? 


Select  number  and 
letter  twist  drills  for 
specified  sizes  and 
types  of  rivets. 

Drill  holes  in  soft  and 
hard  metal,  in  thin  and 
thick  sheets  and  in 
structural  type  of 
of  parts,  including 
aluminum,  stainless 
steel,  titanium  and 
magnesium. 


Countersink  holes 
for  flush  head  rivets 
and  screws  or  bolts. 
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Proper  use  of  files 
for  soft  metals. 


Cleaning  file?-.. 


•  What  type  of  file  is  de¬ 
signed  for  use  on  aluminum 
and  magnesium? 

•  Will  the  same  type  of  file 
be  suitable  for  heat  treated 
aluminum  alloys? 

•  Why  should  the  file  be  used 
in  only  one  direction? 

•  What  amount  and  type  of 
pressure  should  be  put  on 
the  file  as  it  is  used? 

•  Why  should  a  file  always 

be  used  with  a  handle  on  it? 

•  How  should  a  file  be  held 
with  respect  to  the  surface 
to  be  filed? 

•  How  should  a  file  be 
cleaned  and  how  often? 

•  Why  must  metal  clogging 
be  cleaned  out  at  once 
whenever  it  occurs? 


Ac tii  thi  s 


(.hcci.  Iti'ins 
Did  the  student: 


Select  proper  files 
for  use  on  aluminum 
and  magnesium. 

Use  coarse  and  fine 
files  to  file  down  and 
finish  surfaces  on 
aluminum  and  magne¬ 
sium  sheet  and  struc¬ 
tural  parts  to  speci¬ 
fied  dimensions. 


•  Anchor  work  securely  in 
vise  or  with  clamps? 

•  Hold  file  with  both  hands, 
one  hand  at  each  end?” 

•  Move  file  in  cutting  direc¬ 
tion  only? 

•  Use  finer  file  for  finishing? 

•  Use  smooth,  even  stroke?  ? 

•  Clean  file  regularly  to  pre¬ 
vent  or  remove  clogging? 


key 
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Repairs  allowable 
by  burnishing. 


Burnishing  techniques 
and  materials. 


Other  scratch  repair 
techniques. 


•  What  is  meant  by  shallow 
scratches? 

•  What  reasons  are  there  for 
doing  anvthing  about 
shallow  scratches? 

•  '.Vh.it  purpose  does  burnish¬ 
ing  serve' 

•  What  tools  an?i  materials 
m-e  !,e  used  for  burnishing 
sc  rat  died  arc  a  s  ? 

•  What  precautions  -Mould 
he  t  ak  en  ' 

•  How  should  a  mec  hanic 
determine  whether  alclad 
or  magnesium  airplane 
skin  should  be  burnished 
wtien  scratched' 

•  How  can  skin  scratches  be 
filled  arid  covered"' 

•  In  what  .ireas  of  an  airplane 
may  this  he  preferable? 


At  [n  it  n  s 


(  hc<  i  It i  tr  - 
Did  the  student  : 


Burnish  or  polish  •Use  proper  materials  and 

shallow  scratches  in  tools? 

samples  of  sheet  metal  •  Observe  precautions  against 
as  used  in  airplane  excessive  burnishing? 

skin.  •Limit  depth  of  burnish  to 

depth  of  scratch? 

•  Burnish  in  a  manner  that 
tended  to  fill  the  scratch? 


R  UP  AIR  SHALLOW  SCRATCHES  IN  SHEET  METAL. 

(SEGMENT  C,  LEVEL  2) 

Student  Performance  Goal 

•  Given: 

Written  information  on  minor  repairs  of  sheet  metal, 
a  sample  of  aluminum  or  magnesium  aircraft  skin 
with  one  or  more  shallow  scratches,  and  burnish¬ 
ing  tools. 

•  Performance: 

The  student  will  identify  scratches  repairable  by 
burnishing  and  burnish  one  or  more  scratches  in 
sheet  metal  of  the  type  used  for  aircraft  skin. 

•  Standard: 

Burnishing  will  be  accomplished  in  accordance 
with  procedures  in  the  information  provided. 


REPAIR  A  SLIGHTLY  OVERSLZK  HOLE  BY  REAM¬ 
ING  FOR  NEXT  LARGER  SIZE  RIVET. 

(SEGMENT  D,  LEVEL  3! 

Student  Performance  Goal 

•  Given: 

Written  information,  rivet  hole  size  tables,  an  air¬ 
craft  part  with  a  hole  that  is  slightly  oversize  after 
rivet  removal,  reaming  and  hole  measuring  tools. 

•  Performance: 

The  student  will  determine  the  next  larger  size 
rivet  and  what  diameter  hole  it  requires,  ream  the 
hole,  and  obtain,  bv  measurement,  a  hole  of  correct 
siz.e  for  the  rivet  selected. 

•  Standard: 

The  hole  will  be  true  round  and  vertical,  and  meet 
specified  diameter  within  10  percent. 
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Measurement  of  holes.  *What  tool  can  be  used  to 
measure  the  diameter  of 
a  hole? 

•  How  can  the  degree  of 
roundness  be  determined? 

•  How  can  it  be  checked  for 
being  vertical? 

Reaming  techniques.  •V/hat  type  of  reamer  may 

be  used  with  either  a  power 
drill  or  by  hand? 

•  What  type  must  be  hand 
operated  only?  What  depth 
of  cut  should  be  taken 
with  each  application  of 
the  reamer? 

•  What  precautions  should 
be  taken  when  reaming? 

Limitations  on  en-  *What  parts  of  an  airplane 
largement  of  holes.  are  restricted  on  hole  en¬ 

largement  ? 

•  What  effect  does  the  spacing 
between  holes  or  to  edges, 
have  on  the  enlargement 
permitted? 

•  How  much  oversize  is 
necessary  when  replacing 
a  standard  rivet  with  a 
larger  pull-type  rivet? 

Attn  itu  s  Check  Items 

Did  the  student: 

Determine  hole  size  •Use  rivet  tables  to  deter- 
for  a  selected  replace-  mine  size  hole  required  for 
ment  rivet.  the  size  and  type  of  rivet 

Enlarge  a  slightlv  selected? 

oversize  hole  by  •Use  proper  reaming  tools 

reaming.  and  speeds? 

Check  hole  to  make  •Perform  hole  measurement 
sure  it  is  round  and  accurately  and  correctly? 

vertical  and  meets  dia¬ 
meter  specifications. 

PREPARE  DISSIMILAR  METALS  FOR  ASSEMBLY. 

(SEGMENT  E,  LEVEL  2) 

Student  Performance  Coal 
•  Given: 

Written  information,  AC  43.13—  1  or  equivalent  pub¬ 
lication.  samples  of  several  dissimilar  metals  used 
in  aircraft  assemblies,  materials  and  equipment  for 
applying  corrosion  protection  coatings  on  the  metal 
samples  provided. 


•  Performance: 

The  student  will  determine  the  type  of  corrosion 
protection  required  for  assembly  of  five  different 
dissimilar  pairs  of  aircraft  type  metals  and  list 
the  type  of  coating  to  be  applied  to  each  pair 
selected.  He  will  apply  coatings  as  specified  on 
two  pairs  of  the  selected  metals  which  require 
corrosion  treatment. 

•  Standard: 

Determine  correct  corrosion  protection,  listing 
coatings  to  be  used  for  at  least  four  pairs  and 
apply  corrosion  protection  on  two  pairs  of  dis¬ 
similar  metals  in  accordance  with  specifications. 

Li  y  Points  l  i  t  (/bin  L 

Causes  of  dissimilar  •Wh.u  provides  the  electro- 
metals  corrosion.  lyre  path  for  dissimilar 

metal  corrosion? 

•  Explain  why  only  one  sur¬ 
face  corrodes  from  the 
electrolytic  action? 

•  What  determines  the  degree 
of  the  corrosion  attack? 

Groupings  of  metals  •Explain  why  two  different 
by  galvanic  activity  metals  in  the  same  group 

level  and  compati-  may  be  used  together  wirh- 

kilitv.  out  danger  of  intersurface 

corrosion? 

•  Can  all  aluminum  allovs 
be  considered  as  similar? 

Protective  coatings.  •Name  some  corrosion  pro¬ 
tection  measures  taken  bc- 

a.  Anodizing  and  re-  fore  fabrication  of  metal 

lated  processes.  parts. 

•  What  types  of  coating  or 
treatment  can  be  used  in 
line  work  assemblv  of  dis- 
si mi  1  ar  metals? 

b.  Zinc  chromate.  •V. hat  is  the  recommended 

thickness  of  a  zinc  chromate 
coating  ? 

•  Why  isn’t  a  thick  coniine 
advi sable? 

c.  Other  protective  •  What  methods  other  than 

coatings.  zinc  chromate  are  used  to 

prevent  dissimilar  metal 
corrosion? 

•  Explain  dope  proofing  and 
when  it  is  needed. 

•  Explain  why  the  surface 
must  be  extremely  clean 
before  any  tvpe  of  protec¬ 
tion  is  applied. 
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Determine  the  type 
of  corrosion  protection 
needed  for  each  of 
several  different  pairs 
of  dissimilar  metals. 
Applv  corrosion  pro¬ 
tection  coatings  on  two 
different  tvpes  of  dis¬ 
similar  metals. 


(.hi’i  k  Iti'rns 

Did  the  student : 

•  Use  AC  43.13  —  1  or  equi¬ 
valent  publication  to  de¬ 
termine  needed  protec¬ 
tion  measures  for  each 
pair? 

•  Thoroughly  clean  both 
surface*  before  applying 
protective  coatings? 

•  Apply  coating  to  all 
mating  surfaces? 


DESCRIBE  LOADS  IN  FUSELAGE  AND  WING 
STRUCTURES  AND  TYPES  OF  OVERLOAD  FAILURE. 

(SEGMENT  F,  LEVEL  2) 


Student  Performance  Goal 


•  Given: 

Written  information,  drawings  of  aircraft,  showing 
structure  of  monocoque  and  semimonocoque  fuse¬ 
lages,  drawings  showing  construction  of  a  canti¬ 
lever  wing,  and  descriptions  of  bearing  and  shear 
failures  as  related  to  sheet  metal  structure. 


•  Performance: 

The  student  will  show  by  arrows  and  labels,  which 
members,  in  normal  flight,  carrv  primary  bending 
and  torsional  loads  in  a  monocoque  and  a  semi¬ 
monocoque  fuselage,  and  the  tension  and  com¬ 
pression  loads  imposed  upon  the  spars  in  a  canti¬ 
lever  wing  structure.  From  a  written  description 
of  a  bearing  failure  and  a  shear  failure,  each  at  a 
riveted  area  in  a  sheet  metal  structure,  the  student 
will  draw  a  sketch  showing  by  arrows  the  applied 
loads  and  by  breakage  lines,  the  type  of  breakage 
which  occurs  in  each  type  of  failure. 


•  Standard: 

At  least  70  percent  of  the  loads  will  be  correctly 
indicated  and  breakage  lines  will  be  drawn  cor¬ 
rectly. 


K*  \  tints 


I  'calbdi  k 


Monocoque  and  semi¬ 
monocoque  fuselage 
struct  ures. 


•  What  tvpes  of  materials 
mav  be  used  in  these  two 
tvpes  of  fuselage? 

•  What  absorbs  the  loads  of 
stress  in  each  type? 

•  What  is  the  difference  be¬ 
tween  stringers,  longerons 
and  skin  stiffeners? 


Use  of  bulkheads. 


Loads  acting  on 
monocoque  and  semi¬ 
monocoque  fuselages. 


Additional  loads 
imposed  by  pres¬ 
surization  . 


Shear  and  bearing 
loads. 


Full  cantilever  and 
semi  cantilever  wing 
structures. 


Loads  acting  on 
the  wing  and  spar 
structure. 


Detection  of  struc¬ 
tural  failure. 


•  ft hat  is  a  bulkhead,  and 
what  purposes  does  a  bulk¬ 
head  serve? 

•  What  means  of  material 
strengthening  is  used  in 
bulkhead  fabrication? 

•  Why  is  rivet  size  and  pat¬ 
tern  critical  in  relation  to 
bulkheads? 

•  By  what  part  of  the  struc¬ 
ture  are  bending  loads 
acting  on  a  fuselage  ab¬ 
sorbed? 

•  What  imposes  rension  loads 
and  by  what  part  of  the 
structure  are  they  absorbed? 

•  What  happens  to  tension 
loads  when  the  fuselage 
is  pressurized? 

•  By  what  part  of  the  struc¬ 
ture  are  compression  loads 
absorbed? 

•  Mow  much  negative  pres¬ 
surization  can  be  tolerated? 

•  Shear  loads  are  the  result 
of  what,  and  by  what  part 
of  the  structure  are  they 
absorbed? 

•  Vvhar  effect  could  the  use 
of  oversize  rivers  have  on 
skin  sheets,  bulkheads, 
and  stringer  flanges? 

•  How  can  a  full  cantilever 
wing  structure  be  recog¬ 
nized? 

•  XI i t h  which  type  are  ex¬ 
ternal  lift  struts  used? 

•  What  supports  the  bending 
loads  of  each  type? 

•  Whar  loads  are  imposed 
upon  the  wing  in  flight? 

•  How  much  of  rhe  wing 
loads  are  absorbed  by  the 
spar  or  spars? 

•  What  are  the  effects  and 
importance  of  fuel  loads 
in  cantilever  wings? 

•  How  can  partiallv  sheared 
rivets  he  detected? 

•  How  is  bearing  failure 
rccogru  zed? 

•  V.  h  a r  i  s  t  he  c  a  u sc  ? 

•  ft here  can  information  be 
found  to  assist  in  inter¬ 
preting  structural  damage 
or  failure? 

•  ’Where  can  repair  procedures 
usually  be  found? 
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Activities 


Check  Items 
Did  the  student: 


On  drawings  of 
monocoque  and  semi- 
monocoque  fuselage 
structures,  draw 
arrows  to  show  direc¬ 
tion  and  location  of 
bending  and  torsional 
loads  and  label  each. 
On  drawings  of  canti¬ 
lever  wing  structure, 
show  by  arrows,  the 
direction  and  location 
of  tension  and  compres¬ 
sion  loads  and  label 
each. 

Draw  a  sketch  of  a 
bearing  failure  and 
of  a  shear  failure, 
showing  by  arrows 
the  applied  loads  and 
by  breakage  lines  the 
type  of  breakage  in 
each  failure,  with 
labels  explaining 
each  sketch. 


•  Identify  each  drawing 
correctly? 

•  Show  correct  direction  for 
each  type  of  load? 


•  Show  the  direction  of  loads 
with  respect  to  the  spar 

or  spars  in  the  wing? 

•  Correctly  label  each  load? 


•  Show  the  failures  as  related 
to  one  or  more  rivets? 

•  Show  the  bearing  breakage 
as  being  in  one  layer  of 
skin? 

•  Show  the  shear  failure  as 
being  in  the  rivet  or  civets? 


REPAIRS  TO  STRESSED-SKIN  AIRPLANE 
WINGS. 

ISEGMENT  G,  LEVEL  2) 


Student  Performance  Goal 

•  Given: 

Written  information,  AC  43.13—1  or  equivalent 
publication,  a  section  or  a  mock-up  of  a  stressed- 
skin  airplane  wing,  tools  and  materials  for  making 
stressed-skin  repairs. 

•  Performance: 

The  student  will  perform  repairs  for  the  following 
real  or  introduced  damage:  a  hole  in  a  stressed- 
skin  metal  wing,  a  section  of  damaged  skin  (using 
a  single-lap  sheet  splice),  damaged  stringers  on 
the  lower  surface  of  a  stressed-skin  metal  wing. 
Me  will  determine  the  correct  rivet  layout  and 
spacing  for  each  repair  and  perform  the  dimpling 
process  in  at  least  one  of  the  repairs. 

•  Standard: 

All  repairs  will  be  of  correct  type  and  gauge  metal 
and  will  be  laid  out  in  accordance  with  specifica¬ 
tions  in  the  publication  provided,  and  at  least  75 
percent  of  the  rivets  will  conform  to  spacing  and 
riveting  technique. 


Key  Points 


Feedback 


Structural  repair 
specifications. 


Repairing  holes. 


Patching  damaged 
skin. 


Repairing  damaged 
stringers  on  lower 
surface  of  stressed- 
skin  wing. 


Dimpling  for  flush 
rivets. 


Activities 


•  Which  is  preferable  to  use, 
the  manufacturer’s  repair 
manual  or  FAA  specifica¬ 
tions? 

•  What  type  of  metal  is  to  be 
used  for  a  stressed-skin 
repair? 

•  What  is  the  importance  of 
preparing  a  layout  for  the 
repair  first? 

•  How  does  the  diameter  of 
the  hole  affect  the  size  of 
a  patch? 

•What  types  of  patches  may 
be  used  for  holes  in  stressed 
skin? 

•May  a  plug  patch  overlap 
a  structural  member? 

•  How  is  a  repair  made  when 
the  damage  is  extensive 

or  across  a  structural 
member? 

•  Where  must  the  repair  seams 
lie  and  how  are  the  holes 
planned? 

•  What  should  be  done  to 
cracks  to  prevent  them  from 
extending? 

•  What  kind  of  repair  is  used 
for  damaged  stringers? 

•Which  requires  the  greater 
number  of  rivets,  an  upper 
or  lower  surface  stringer 
repair? 

•Can  bolts  be  used  for  any 
part  of  a  stringer  repair? 

•In  what  types  of  material 
is  dimpling  preferable  to 
countersinking? 

•  How  are  the  dimples  made 
to  match  smoothly  in  the 
skin  and  the  patch  plate? 

Check  Items 
Did  the  student: 


Perform  the  following 
repairs  to  stressed 
skin  wing  sections: 

Install  a  patch  for  a 
hole  in  the  skin. 
Repair  slight  damage 
to  stressed  skin. 


•Determine  repairs  speci¬ 
fied  either  in  FAA  publica¬ 
tion  or  manufacturer’s 
repair  manual  ? 

•  Make  a  layout  plan  for 
each  repair? 

•  Trim  out  damaged  skin 
properly? 

•Stop  drill  cracks  to  stop 
any  extension? 
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Repair  damaged 
stringers  on  the  lower 
surface  of  a  stressed 
skin  wing. 

Perform  dimpling  and 
install  flush  rivets  in 
one  patch. 


•  Prepare  and  install  ade¬ 
quate  stringer  splices? 

•  Dimple  all  skin  holes  and 
all  matching  holes  in  the 
patch  plate? 

•  Perform  dimpling  in  a  man¬ 
ner  that  resulted  in  a 
smooth  surface  across  the 
flush  rivet  heads  when 
installed? 

•  Use  proper  gun  and  buck¬ 
ing  technique  for  each 
kind  of  rivet? 


REPAIR  AIRCRAFT  STRUCTURAL  UNITS  BUILT 
FROM  SHEET  METAL. 

(SEGMENT  H,  LEVEL  2) 


Student  Performance  Goal 
•  Given: 

Written  information,  AC  43*13—1  or  equivalent 
publication,  aircraft  sheet  metal  structural  mem¬ 
bers  with  failed  sections  (such  as  spars  or  engine 
mounts),  tools,  rivets  and  materials  for  sheet 
metal  repair. 


Determine  type  of 
repair  to  be  made. 


Strength  and  material 
requirements. 


Rivet  requirements 
and  spacing. 


•  Where  can  references  be 
found  for  repairs  to  be  made 
for  a  specified  area? 

•  If  approved  references  are 
not  available,  what  should 
be  done? 

•  What  is  the  strength  cri¬ 
teria? 

•  How  does  the  material  to 
be  repaired  effect  the  type 
of  material  selected  for 
the  repair? 

•  What  consideration  is  given 
to  rivet  area  when  com¬ 
puting  strength  requirements? 

•  Where  can  rivet  specifications 
for  sheet  metal  structural 
repairs  be  found? 

•  Can  Cherry  bulb  rivets  be 
used  in  place  of  standard 
rivets? 

•  How  much  oversize  is  neces¬ 
sary  if  Cherry  bulb  rivets 
are  used? 


Activities 


Check  Items 
Did  the  student: 


•  Performance: 

The  student  will  repair  two  damaged  sections  in 
aircraft  sheet  metal  structural  units.  He  will  de¬ 
termine  the  type  and  size  of  repair  splice  or 
patch  for  each  damaged  section,  plan  and  layout 
the  rivet  patterns,  select  proper  number  and 
types  of  rivets  required  and  use  proper  riveting 
techniques  in  making  the  repairs. 


•  Standard: 

Both  repairs  will  conform  to  the  specifications  as 
to  size  of  patch,  type  and  gauge  of  metal  used  and 
rivet  layout.  At  least  75  percent  of  the  rivets  in¬ 
stalled  will  meet  specifications. 


Key  Points 


Feedback 


Typical  damages  to 
structures  built  of 
sheet  metal. 


•  Where  is  damage  most  likely 
to  occur  in  spars  made  from 
sheet  metal? 

•  In  engine  mounts  built  of 
sheet  metal,  what  areas 
are  most  likelv  to  fail  or 
show  damage? 

•  How  can  bearing  failure 
in  sheet  metal  structures 
be  detected? 

•  Where  will  evidence  of 
shear  failure  be  found? 


Evaluate  damage  and 
determine  needed 
repairs  for  two  sheet 
metal  structure  failures. 

Determine  the  shape 
and  size  of  repair 
needed. 

Select  proper  type  and 
gauge  of  metal  for  the 
repair. 

Draw  repair  layout 
with  proper  rivet 
pattern  and  spacing. 

Cut  out  repair  patch 
or  splice  and  make  any 
necessary  bends. 

Drill  holes  and  counter¬ 
sink  where  necessary. 
Install  repair  patch  or 
splice. 


•  Inspect  failed  sections  and 
adjacent  areas  to  determine 
type  of  failure? 

•  Use  manufacturer’s  or  FAA 
publication  for  references? 

•  Determine  necessary  bend¬ 
ing  radii? 

•  Calculate  needed  thickness 
for  repair  material  with  con¬ 
sideration  for  rivet  area? 

•  Round  off  all  sharp  corners? 

•  Use  proper  bending  tech¬ 
niques? 

•  Use  proper  drill  and  counter¬ 
sink  techniques? 

•  Use  proper  riveting  tech¬ 
nique? 


DETERMINE  CONDITION  OF  STRESSED  SKIN  STRUC¬ 
TURE  WHICH  HAS  BEEN  CRITICALLY  LOADED. 

(SEGMENT  I,  LEVEL  2) 


Student  Performance  Goal 
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•  Given: 

Written  information  and  a  section  of  a  stressed 
skin  metal  aircraft  structure  which  is  known  to 
have  been  critically  loaded  and  which  has  several 
overload  indications. 

•  Performance: 

The  student  will  inspect  the  skin,  rivets,  and  struc¬ 
tural  members  for  evidence  of  damage.  He  will  list 
any  popped  or  sheared  rivets,  wrinkled  or  distorted 
skin  areas,  misaligned  or  cracked  structural  mem¬ 
bers  and  any  other  evidences  of  overload. 

•  Standard: 

At  least  75  percent  of  all  visible  indications  of 
damage  will  be  listed  correctly. 

Key  Points  Feedback 

Indications  of  overload.  «What  are  the  most  easily 
seen  indications  of  over- 

a.  By  condition  of  load  to  a  stressed  skin 

stressed  skin.  structure? 

•  Will  stressed  skin  return 
to  shape  after  once  being 
overstressed  by  an  over¬ 
load? 

•  What  is  meant  by  the  term 
"oil  canning”  when  applied 
to  stressed  skin  sections? 

b.  By  condition  of  »What  is  meant  by  a  "popped" 

rivets.  rivet? 

•  How  does  a  popped  rivet 
differ  from  a  sheared  rivet? 

•  What  is  the  indication  of 
"tipped”  rivets? 

•  What  type  of  strain  causes 
tipped  rivets? 

c.  By  misalignment  »What  does  a  misalignment 

of  rivets  or  struc-  of  rivets  indicate? 

tural  members.  »What  does  a  misalignment 

of  structural  members  in¬ 
dicate? 

d.  By  cracks  in  skin  «What  do  cracks  leading  away 

leading  away  from  from  rivets  indicate? 

rivets  ot  in  bends.  *What  do  cracks  in  the  radii 

of  bends  indicate? 

•  May  cracks,  which  penetrate 
only  the  clad  surface  of  a 
bend,  be  ignored? 

At  til  Hies  Cheek  Items 

Did  the  student: 

Inspect  a  stressed  »Look  for  wrinkled  and  di  s- 

skin  aircraft  structure  totted  skin  areas? 

section  which  is  known  «Look  for  misaligned  struc- 
to  have  been  critically  tural  members?  Misaligned 

loaded.  rivets? 


Check  condition  of  »Look  for  cracks  at  rivets 

skin,  structural  mem-  or  in  bends? 
bers,  rivets  and  »Look  for  popped  or  sheared 

riveted  areas.  rivets?  Tipped  rivets? 

CONSTRUCT  A  WATERTIGHT  JOINT. 

(SEGMENT  J,  LEVEL  2) 

Student  Performance  Goal 

•  Given: 

Written  information,  sheet  aluminum  alloy,  sealer, 
and  appropriate  tools  and  equipment  for  construct¬ 
ing  a  watertight  joint. 

•  Performance: 

The  student  will  layout,  cut,  and  drill  two  sections 
of  aluminum  alloy  for  a  joint  which  is  to  be  made 
watertight.  Sealant  will  be  applied  and  the  joint 
will  be  constructed  by  riveting  the  two  sections 
together  in  a  watertight  joint.  Test  will  be  made 
to  assure  that  the  joint  will  not  leak  under  water 
pressures. 

•  Standard: 

Rivet  pattern  will  conform  to  specifications  in  PAA 
publications,  rivets  will  be  properly  installed, 
and  water  will  be  contained  by  the  joint  without 
leakage. 

Key  Points  Feedback 

Edge  distance  in  »ShouId  the  edge  distance 

watertight  joints  in  a  watertight  joint  be 

Rivet  pattern  and  greater  than  in  a  normal 

holes.  joint? 

•  Compare  rivet  spacing  for 

a  watertight  and  normal  joint? 

•  Should  the  holes  be  over¬ 
size  or  close  fit? 

Sealant  for  water-  »What  sealant  would  be 

tight  joints.  used  if  the  joint  was  for 

a  seaplane  float? 

•  Would  the  same  sealant 
be  used  for  repair  of  a 
potable  water  tank? 

•  When  is  the  sealant  applied? 

Testing  for  leaks.  »How  soon  after  completion 

may  a  joint  be  tested? 

•  Suggest  a  method  of  testing 
for  leakage. 

Activities  (  beck  Items 

Did  the  student: 

Layout  a  pattern  for  a  *1(50  proper  edge  distance? 
watertight  joint  in  two  »Use  proper  rivet  spacing? 
sections  of  aluminum 
alloy. 
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Drill  holes,  apply 
sealant  and  install 
rivets. 


Test  joint  for  leakage. 


•  Drill  holes  properly  for 
trueness  and  fit? 

•  Make  sure  both  surfaces 
are  smooth  and  clean  be¬ 
fore  applying  sealant? 

•  Apply  sealant  evenly  to 
both  surfaces? 

•  Install  rivets  with  adequate 
set  and  tightness? 

•  Follow  sealant  instructions 
as  to  time  to  wait  before 
testing? 

•  Test  watertightness  of 
the  joint? 


14.  INSPECT  BONDED  STRUCTURES.  (EIT  =  9 
hrs.,  T  =  4  hrs.,  L/S  =  5  hrs.)  2  segments 
(UNIT  LEVEL  2) 


INSPECT  AND  REPAIR  METAL  SANDWICH 
STRUCTURES. 

(SEGMENT  A.  LEVEL  1) 


Student  Performance  Goal 

•  Given: 

Written  information  and  repair  procedures,  drawings 
or  photos  of  aircraft  metal  sandwich  materials, 
questions  with  multiple  choice  answers  with  refer¬ 
ence  to  bonded  aircraft  structures. 

•  Performance: 

The  student  will  select  answers  for  ten  questions 
concerning  types  of  bonded  metal  aircraft  material, 
purposes  and  reasons  for  use  of  metal  sandwich 
panels  in  high-speed  aircraft  construction,  and  the 
use  of  metallic  "ring”  test  to  inspect  for  delamina¬ 
tion  damage  of  bonded  structures. 


Inspection  of  bonded 
structure. 


Removal  of  damaged 
materi  al. 


Repair  procedures. 


Characteristics  of  a 
good  repair. 


Safety  precautions. 


•  What  nomenclature  is 
applied  to  the  main  com¬ 
ponents  of  honeycomb 
structures? 

•  What  is  the  purpose  of  the 
metallic  ring  test? 

•  How  is  it  made? 

•  What  type  of  damage  is  it 
intended  to  detect? 

•  How  can  damage  from  mois¬ 
ture  effects  be  evaluated? 

•  Where  are  instructions  for 
making  repairs  to  a  honey¬ 
comb  structure  found? 

•  When  delamination  is  de¬ 
tected,  how  is  the  damaged 
material  removed? 

•  What  tools  would  be  used? 

•  What  is  used  to  clean  the 
damaged  area  prior  to  re¬ 
pair?  How  clean  should 
it  be? 

•  What  constitutes  a  good 
repair  of  metal  sandwich 
structure? 

•  How  can  the  repaired  area 
be  inspected  or  tested  for 
acceptability? 

•  What  safety  hazards  exist 
while  repairs  are  being 
made  to  a  honeycomb  struc¬ 
ture? 


EVALUATE  DAMAGE  TO  BONDED  STRUCTURE 
AND  DETERMINE  TYPE  OF  REPAIR  NEEDED. 

(SEGMENT  B,  LEVEL  2) 


Student  Performance  Goal 


•  Standard: 

Select  correct  answers  for  at  least  seven  questions. 


Key  Points 


Feedback 


•  Given: 

Written  information  and  repair  specifications,  and 
a  section  of  aircraft  bonded  structure  which  has  a 
damaged  area. 


Construction  of 
metal  sandwich 
structures. 


Construction  of 
honeycomb  structures. 


•  What  types  of  construction 
may  be  used  in  metal  sand¬ 
wich  structures? 

•  What  are  the  main  com¬ 
ponents  of  honeycomb 
structures? 

•  What  materials  are  used? 

•  How  are  the  materials 
bonded  together? 

•  Why  are  honeycomb  struc¬ 
tures  used  in  the  modern 
airplane? 


•  Performance: 

The  student  will  inspect  the  damaged  bonded 
structure,  evaluate  the  extent  of  the  damage,  and 
prepare  a  work  description  for  the  type  of  repair 
needed. 

•  Standard: 

Evaluation  and  description  of  repairs  conform  to 
specification  for  at  least  75  percent  of  detectable 
dam  age. 
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Kt  >  Points 

beedbcu  k 

•  Performance: 

The  student  will  identify  and  label  ten  samples  of 

Visual  inspection 

•  What  evidences  of  internal 

different  plastics,  fiber,  and  fiberglass,  including 

for  evaluation  of 

damage  may  appear  in  the 

honeycomb  and  laminated  fiberglass  structure 

damage. 

metal  surface  layer? 

materials.  He  will 

answer  fifteen  questions  con-  1  .1 

•  Where  axe  skin  cracks  likely 

cerning  protection  of  plastics  while  being  handled  J  1 

to  occur  ? 

or  worked,  cleaning 

and  polishing  of  plastics  and  J 

•  What  would  a  blister  indi- 

fiberglass,  methods 

of  painting  or  surface  coating  1  • 

cate? 

plastics  and  fibergl 

ass,  and  repair  methods  for  1  j 

Mechanical  tests  for 

•  How  is  a  tapping  inspec- 

plastic,  fiber,  and  fiberglass  aircraft  structures.  1  1 

damage  evaluation. 

tion  made? 

1 

•  What  is  the  nature  of  the 

•  Standard: 

1 

sound  if  bonding  is  satis- 

Correct  labels  for  seven  samples  and  correct  J  9 

factory?  If  delamination 

answers  for  ten  questions.  ?  j 

has  occurred? 

J  | 

•  How  is  a  spur  wheel  test 

Key  Points 

I't't  dbftL  k  | 

conducted? 

3 

Work  description  for 

•  Where  can  procedures  for 

Basic  types  of 

•  What  are  some  primary  j  j 

repairs. 

repairs  to  bonded  struc- 

plastics  for  aircraft 

differences  between  t 

tures  be  found? 

applications. 

acrylic  and  acetate  j 

•  What  should  be  included 

plastics?  ; 

in  a  work  description  for 

a.  Acrylic  plastics. 

•  Name  several  uses  for  i 

repairs? 

acrylic  plastics  in  air-  I 

craft.  j 

,\ctn  i ties 

(..heck  Items 

•  What  precautions  must  be 

Did  the  student: 

taken  when  cleaning  clear 

acrylic  plastic? 

Inspec  t  a  section  or 

•  Visually  inspect  for  cracks 

•  How  can  acrylic  plastic 

aircraft  bonded  strut— 

or  blister 

be  identified? 

ture  which  has  known 

•  Use  a  coin  or  other  object 

b.  Cellulose  acetate 

•  What  are  some  aircraft  ; 

damage. 

for  making  a  tapping  test? 

plastics. 

uses  for  acetate  plastic? 

By  visual  inspection 

•  Outline  the  detected  damage 

•  How  can  acetate  plastic 

and  mechanical  tests, 

area  to  assist  in  planning 

be  identified? 

evaluate  the  type  and 

repairs? 

•  What  precautions  must  be 

extent  of  the  damage. 

•  State  method  of  repairing 

taken  when  cleaning 

Write  a  work  descrip- 

and  extent  to  be  included? 

acetate  plastic? 

tion  of  the  repairs  which 

•  State  tools  and  repair 

Repairing  plastics. 

•  What  are  the  limitations 

should  be  accomplished 

materials  needed? 

to  repairs  of  plastic  struc- 

tures?  : 

•  How  can  temporary  repairs 

15.  INSPECT  AND  REPAIR  PLASTICS,  HONEY- 

be  made  for  cracks  in 

COMB  AND  LAMINATED  STRUCTURES. 

plastics? 

(FIT  :  11  hrs. ,  T  ; 

3  hr s. ,  L  S  -  8  hrs. ) 

•  Is  the  same  type  of  cement 

2  segments 

applicable  to  both  kinds 

(UNIT  LEVEL  2) 

of  plastic?  : 

Use  of  fiber  in 

•  Why  is  the  use  of  fiber  in 

IDENTIFY  AND  R F PUR  PLASTIC.,  F1BF.R  AND 

aircraft. 

aircraft  structure  rather 

FIBERGLASS  AIRCRAFT  MATERIALS. 

limited*" 

(SEGMtNT  A,  LEVEL  2) 

Tiberglass  types  and 

•  Describe  the  difference 

uses. 

between  moulded  and 

Student  Performance  Go 

al 

laminated  fiberglass. 

•  What  materials  may  be  j 

•  Given: 

used  in  fiberglass  honev-  ; 

Written  information,  manufacturer's  reference 

comb  panels  for  the  honey-  * 

material  and  samples 

of  different  types  of  plastic. 

comb?  i 

fiber,  and  fiberglass 

aircraft  structural  and  en- 

•  Why  is  fiberglass  use 

closure  material. 

rapidly  increasing  in  air-  ' 

craft?  I 
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1  . 

Lk 

- . -  Jl 

Reoai  riiii'  ! 1  i  *■  *  -  r  I  -is  4iiv'\v  .iic  larnaged  areas 

t:. natures  .mo  panel  in  I  lbcrgl.iss  structure  a  or 

pant  i -■  prepared  tor  repair? 

•  How  much  a  I  tin*  honeycomb 
maie-nul  must  he  removed 

to  repair  a  dented  or 
^rushed  area? 

•  :mi  :vpe  of  icrpaji  should 
he  made  tor  such  a  damaged 
a'  ea 

•  i  low  i  s  .1  damaged  area  of 
1  .»iai n.ited  or  moulded 

1  iherglass  repaired? 

*V.  ii.it  decree  of  cleanliness 
is  required  when  making  a 
rdbergl .:  *■  s  repair •* 


<  ;  i  (ft  f,.S 

!Vi  the  student: 


Menu  tv  tnd  i  abet  ten 

■•*»>!  •’*  pO-is. 

fiber .  and  hbtrglas.-. 

:n  r.  o’.ddo  b  laminated, 
or  honevconih  panel 
n-rn»  . 


•  <  neck  the  edge  color  to 

i let  ermine  whether  plastic 
was  acrylic  or  acetate? 

•  !>ifier  -mute  between  fiber 
and  i  ib<*rglass? 

•  Recognize  the  difference 
net w eel*;  moulded  and 

1  a rr. i : . a t e el  f  i b e r g  1  a  s  s  ? 


!?!  !  \-n  r  \m  u,i:n  a  in:  as  in  i  ihi-hglass  air- 
f  \  i  l  -  i  VI  Ri.\. 

iSOVENT  B ,  LEVEL  2> 

■:  :■  ten:  t ' erli  -rmanc  e  t  »oai 

•  ( .r  «.*'• 

V. r ; : t e* i :  vdorr.  ation.  afni  procedures  for  repair  of 
1 1  :'!•!  g!  ass  srrui  lures,  section -.of  moulded  and 
!. »nv nated  trl-etcla  .s  honeycomb  •rructure  with  a 
punct  u:  ed  or  c:-..  she  1  area. 

•  f*Vrh«rman< 

j:  e  -.Tiidc.  nt  wii i  c.  aiaat e  repair  needed,  prepare 
eacti  i  image-.1  area  tor  repair,  and  make  the  repairs 
specified  for  one  section  etch  of  moulded  fiber- 
gla  iarnnare!  ttberglas  .  and  tiherglas>  honev- 
•  *rn:»  at:  ,  rat;  structure.  ?«■"  will  finish  each  n- 
p  lire  i  area  bv  lemoving  excess  material,  blending 
::  rep  sir  into  the  surrounding  area  md  smoothing 

?  ■  rtiarvh  r  hr  original  surface. 

•  '*  ai.  }  trd- 

\t  least  ?  <'t  r  1  :f.-  4  repaired  areas  will  conform  to 
ref  urn-to  service  standards  as  specified  in  the 
:  --  •  rares  provided 


K« 


\.\  aluat  tor  o t  :  epairs 
needed. 


Preparation  ol 
damaged  area  for 
repair. 


Repairing  the  p  c  - 
pared  area. 


b  inishing  repaired 
areas  in  fiberglass 
struct  ures. 


•  V,  h.i*  i  s  ,i  criteria  p  r  fe¬ 
te  n  o  nine  Whether  a  sfr  a  - 
cure  should  be  repaired  or 
repi aced? 

•  'A her e  v. an  repair  specifica¬ 
tion  s  he  found  for  a  spe¬ 
cific  sec t ion  «M  aircraft 
fiberglass  structure’'' 

•  V.  hat  are  some  determining 
factor*,  lor  a  temporary  or 
permanent  rep.jir- 

•  l low  much  o!  the  damaged 
area  s | jo u I  J  be  removed? 

•  Wha*  tools  mav  be  used 
clean  out  damaged  fiber- 

•  What  precautions  should 
he  taken  while  cutting  or 
grinding  t  iberglas.s> 

•  How  clean  must  a,tu 
be  before  patching' 

•  VVhat  type  of  repu;:  is  most 
commonb.  ised  ter  moulded 
or  lamrr.ared  fiberglass' 

•  !  low  mav  a  pat  c  1 1  for  t  ;her- 
glass  honeycomb  struct ’ire 
be*  made? 

•  In  mixing  epoxv.  how  rinsed \ 
must  the  mixing  instructions 
be  a  din -red  to? 

•  How  critical  is  the  curing 

process' 

•  How  can  excess  material 

be  removed  from  the  patched 
area? 

•  What  tools  and  methods  mav 
be  used  to  smooth  the  re¬ 
paired  area  and  blend  it  into 
the  surrounding  surface? 

•  How  mav  a  matching  polish 
he  obtained-' 


Jhd  the  student : 


b.valuate  damaged 
areas  in  moulded  and 

f  am  i  n  at  v  d  f  i  her  glass 
structure  and  in  fiber¬ 
glass  honeycomb  struc¬ 
ture  to  determine  repairs 
nee  ded. 

Remove  all  damaged 
marenai  from  each 
damaged  area. 


•  Inspect  c.kh  -Jam aged  area 
tor  extent  and  depth  of  the 
damage' 

•  Obtain  repair  methods  and 
procedures  tr-mi  the  manu- 
f  Jcrurer’ s  repair  manual  or 
other  reference  material-’ 

•  (  se  proper  tools  and  work 
prooedur  e  s? 
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•  lake*  adequate  precautions 
again sr  fiberglass  fust, 
toxic  lames  and  sic  in  :rri- 
tants? 


Make  repair  patches 

•  Adhere  to  instructions 

suitable  tor  the  type 

whi  1  e  m  j  xi  ng  epo x  i  e  v  ? 

of  structure  being  re¬ 

•  Build  up  laminate  repairs 

paired  using  epoxv 

properl \  with  attention  to 

cements,  fiberglass 

cr :  s  s-  cro  s  si  ng,  f  i  ber  s  ? 

cloth  or  ! aminate  and 

•  1  se  suitable  power  or  hand 

filling  match  d  s. 

tools  to  remove  excess 

Dress  oft  any  exce s  > 

patch  material? 

fiberglass  and  epoxy 

•  Cse  proper  type  and  direc- 

to  level  of  surn>i.nvii rre 

tion  of  strokes  m  blendini/ 

mater  i  al . 

.Uld  poll  si- fig  ? 

MI  end  edge*-  of  the 

•  1  se  polishing  materials  as 

patch  into  surrounding 

specified  in  manual  or 

surface  a;uf  polish  the 

reference  material  provided 

patched  and  adjacent 

area  to  a  Faster  equal 

to  the  original  materia!. 

Di  st  i  nguishing 
chat acteri  stj is  of 
transparent  materials 
used  tor  aircraft 
enclosure  -* . 


•  ’•*  l:'*rf  :  ;  ‘  s''  J  ■  •  ■■  s  u 

lor  .urcr  ur  -ca  lo  -.acs- 

•  -Unit  no  rho-.is  . * :  t*  u-.ed  u- 

w; r,.;  *v 

•  *  >  m:jJ  t:  i-  ;•!  a  ait.  an  :  i'..,  \ 
f 1  ’  ca*-e  *-r  «  -tl'.'ip.  i 

si  v{  an  c  s.  r  arching, 
s  tree,'  a  .m  i  u  t  ip  ft. 

c:  i!  it  <■-.  i  •  * .  •  .’  liar  t  !  c.o  - 
it.fc  a :  c  i  -  c ■  .  t • . !  or.  i  r  ? 


•  Mi 


r :  .-rat  c.i  i 
■  .v  pi  a  a  :  c 


/"  -  > 


16.  INSPECT,  CHECK,  SERVICE  AND  REPAIR 
WINDOWS,  DOORS,  AND  INTERIOR  FURNISH- 
INGS.  (KIT  I  J  nr.**..  T  -  5  hr.-*..  L  S  9  hr.*.) 
3  segments 

JNIT  LsVEL  2> 


RK(  OC.M/.r  DKI'INCUTSHING  (  11 AR  A<  .TKRISTK  S 
OF  TRANSP ARKNT  PL  \SMC  AM)  PLATE  GLASS 
KN<  LOsl  RF.M 

iitoMtNT  A,  LEVEL  2) 


Student  Performance  wc.d 

•  Given : 

Written  information.  samples  of  transparent  plastic 
and  plate  glass  aircraft  enclosures. 

•  Performance: 

The  student  Mill  select  samples  of  transparent  air¬ 
craft  enclosures  made  of  acr'Tic  plastic,  acetate 
plastic,  solid,  tempered  plate  glass,  sh.ut cr-proof 
laminate  plate  glass,  and  plate  glass  with  thermal 
•inti-icing  plastic  layer,  list  tvpc  of  mater.. il  and 
distinguishing  ch.iracteri  stt*.  s  for  <-.ich. 

•  \.i:i  lard: 

(  orrecflv  list  tvpe  for  at  It- ist  L-ur  :vp<  ■-  of  material 
and  list  disringuj  dung  charuat  n  site  s  to:  three 

tvpe  '• 


Kinds  ->*  Tan  -.parenf 
material  .mM  in  air¬ 
craft  enclosures. 


•  *.Vh  lehr  'vo  t  v  p  e  s  <  .f  plastics 
are  commonlv  used  tor  traps- 
parent  airerafr  enclosures? 


Select  sampie  tr.o.s- 
p. irent  aircraft  un¬ 
ci  'Mires  wine h  are 
made  of  flator  curved 
acrylic  plastic,  acetate 

plastic  solid  r capered 
plate  glass,  shatter¬ 
proof  plate  glass,  and 
plate  glass  with  an 
anti -icing  layer  m- 
«.orp«»rat  ed. 

List  each  sample  bv 
type  ot  material  and 
di  sr  i  ng u  j  s  h  i  ng  c  h a;  j ;  - 
reri  stir  s. 


•  Identir.  •  ample  s  t \  visual 
inspt  i  :  -v  .w  •  •  -•  edge 
i  ro  >  i  r 


•  1  >e  *.v< ■  i .  .  :  sroness 

as  vj  st;:>g  a;  >n  int;  v  it  a:  at  * 


•  (  l-e  T  «i  a  a;struguish- 
mg  ch.a  Kteri  .%ru.  ? 


•  l.’  s  e  e !  cct  r  i  o  a  i  ter m «  n  a  i  s 
:  o  d i  st.  i  n g u  i  s  h  p Lit e  g  lass 
with  .»nti-;cing  ii  v  v.; poi  nted ' 


CLEAN.  PROTECT.  RH'.-\iE  AMMid.lHK  TRANS¬ 
PARENT  J- 1.  AS  l  ie  .WKCKAFI  ENCLOSl  LC>. 

■  ..r r,\ir\  h,  l  L  u  „  z 


Nfjderit  Performance  (ioal 


•  C t i  veil  : 

Written  inform. u ion,  AC  L.M-1  o:  - 
publication,  transparent  pi  a  n,  encb»  •*-.;»  /•  e:  .al\, 
and  plastic  window-  with  surf.u  t*  :  .a  ■  i.  lean¬ 
ing.  scratch  rerru'v  mg,  and  i n st  b  I  .-Lon  c  •  .  *  :  : 

ami  materials. 


•  Performance. 

The  student  well  clean  p.astjc  vinVw-,  rerun  c 
shallow  scratcne-.  .,nd  .-.urf.ue  cr.v.’in’  from  y.  a/.-o 
paren?  pListn  enclosure  • .  pr-eect  pl.r  ,,c  ofH  L  sure 
material  ouring  ban- bint.  re[ 
afid  ■■ci'iilc  {•■:  i M  1  -  »-ru  !i 


.a.  a  ‘storage. 

:  i  a i r«.  raft  stru*  t  ares. 


I  fo 


•  Standards. 

•  L'nder  what  conditions  is  it 

Conformance  to  proc 

educes  given  in  the  manu- 

permissible  to  replace  the 

faccurer’s  manual  or 

in  AC.!  4  3.H-1  or  equivalent 

bolts  with  rivets? 

publication. 

d.  Securing  by  rivers. 

»What  must  be  used  with  the 

rivets  to  avoid  excessive 

Kev  Points 

f'vcdbac  k 

pressure  on  the  plastic  when 
the  rivets  are  set? 

C  leaning  plastic 

•  What  type  of  cleaner  must 

»What  size  holes  should  be 

be  used? 

provided  for  securing  by 

•  What  qualities  must  it  have? 

•  What  should  be  used  to 

rivets? 

wipe  plastics  and  what 

Activities 

Check  Items 

precautions  should  be 

Did  the  student: 

talc  on'1 

•  What  is  a  safe  method  of 

Cle  an  tr  an  sp  ar  e  nt 

.Use  only  approved  materials 

polishing  plastics? 

plastic  enclosures  such 

for  cleaning? 

Removing  shallow 

•  What  compounds  may  be 

as  aircraft  windows 

•  Use  plenty  of  water? 

scratches  and  surface 

used  to  remove  minor 

and  windshields. 

•  Use  soft  cloth  ot  sponge? 

craving . 

serai  chu  s  or  surf  ac e  cr  az- 

.  Avoid  polishing  or  buffing 

ing? 

ro  a  degree  that  would 

•  What  methods  are  recom¬ 

cause  heat  generation  in 

mended  for  buffing  or 

the  plastic? 

polishing  out  scratches? 

Remove  shallow 

•  Use  manufacturer’ s  manual 

•  Whv  should  precautions 

scratches  or  surface 

to  obtain  repair  information? 

be  taken  to  avoid  exces¬ 

crazing  in  transparent 

•  Use  approved  mixture  or 

sive  heating? 

plastic  enclosure 

compound  and  proper  buff¬ 

•  What  should  be  done  tf 

material. 

ing  R  P  M  ? 

the  scratches  or  crazing 

•  Use  wax  ot  approved 

prove  to  be  too  deep  for 

polishing  material  ro  polish 

easy  removal? 

repaired  area? 

Protecting  trans¬ 

•  What  should  be  used  to 

Protect  transparent 

•  Cover  both  surfaces  with 

parent  enclosure 

protect  both  surfaces  of 

plastic  enclosures  for 

non-scratching  paper? 

materials  for  hand¬ 

transparent  plastic  en¬ 

handling,  repairing 

•  Tape  covering  in  place? 

ling,  repairing  or 

closures  until  ready  for 

and  storage. 

•  Mark  identity  of  conrents 

storage. 

installation? 

and  caution  to  handle  with 

•  Wnat  should  be  done  to 

care  and  store  on  edge,  if 

protect  the  area  not  being 

for  storage? 

worked  on  during  repairs 

Secure  plastic  win¬ 

•  Determine  specified  method 

of  plastic  enclosures? 

dows  or  windshields 

of  securing  and  hardware  to 

Securing  plastic 

•  What  methods  are  used 

to  aircraft  structures. 

be  used  from  manufacturer's 

windows  and  wind¬ 

for  mounting  plastic  win¬ 

manual  ? 

shields  in  aircraft 

dows  and  windshields 

•  Use  proper  procedures  in 

structure. 

basic  aircraft  structures? 

securing  plastic  to  frame? 

a.  1'se  of  frames 

•  Compare  the  expansion 

•  Make  allowance  for  greater 

between  plastic 

rates  of  plastic  enclo¬ 

expansion  of  plastic  than  of 

and  structure. 

sures  with  the  metal  sur¬ 
rounding  them. 

the  metal ? 

b.  Securing  bv  metal 

•  When  windshields  or  win¬ 

channel  s. 

dow's  are  mounted  in  metal 

INSPECT  AND  CHECK 

PRESSURE  SEAL  DOORS 

channels,  how  much  allow¬ 

AND  WINDOWS,  SEAT  RECLINE  MECHANISMS  AND 

ance  should  be  made  for 

SAFETY  BELT  INSTAI 

-L  ATIONS. 

expansion  ? 

■  SE.GM f.  N  T  C,  1>VEL 

c.  Securing  by  bolts. 

•  When  bolt*;  are  used  to 

st* cur e  p  1  a st  i  c  w i  n do  w  s , 

Student  Performance  Goal 

how  large  should  the  holes 

be:  How  tight  should  the 

bolt‘s  be  ? 
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a  w  uven: 

a  written  check  list,  manufacturer’s  manual,  FA  A 
Inimical  Standard  Orders,  a  pressurized  aircraft 
section  or  mock-up  with  door  and  window  installa¬ 
tions.  a  seat  with  recline  mechanism  and  ^  safety 
belt  installation. 

•  Performance: 

The  student  will  inspect  and  check  the  pressure 
seal  and  latching  mechanism  in  ai  externally  open¬ 
ing  entrance  door  for  a  pressurized  aircraft,  re¬ 
move,  inspect  and  replace  a  pressure  seal  window 
in  a  window  frame  or  escape  hatch  of  a  pressurized 
aircraft,  inspect,  check  and  adjust  as  needed,  the 
reclining  mechanism  of  an  aircraft  reclining  seat 
with  automatic  return  and  inspect  and  check  a 
safety  belt  installation  for  being  acceptable  to  FAA 
standards. 

•  Standards: 

All  items  will  be  correctly  judged;  doors,  windows 
and  seat  mechanisms  will  operate  as  designed. 

The  safety  belt  will  be  correctly  installed,  identi¬ 
fied  and  the  condition  of  all  equipment  will  be 
noted  on  the  check  sheet. 

K<  \  P'/int*  l  i  t-JhacK 

Source  of  information.  •  Where  is  information  on 

doors,  windows  and  cabin 
equipment  found? 

Pressure  seal  doors.  •  How  many  pounds  of  pres¬ 

sure  does  a  9  square  foot 
door  have  to  withstand  at 
d.5  PSI  pressurization? 

•  What  type  of  locking  mechan¬ 
ism  is  usually  used  in  ex¬ 
ternally  opening  pressure 
seal  doors? 

•  How  critical  is  a  slight 
air  leak  at  the  door  seal? 

•  How  critical  is  it  that  the 
latch  pins  engage  fully? 

Pressure  seal  •Why  is  the  window  size 

windows.  limited  in  pressurized  air¬ 

craft? 

•  How  are  the  window’s  se¬ 
cured  to  the  frames? 

•  How  much  should  the  se¬ 
curing  bolts  be  tightened? 

•  What  is  provided  to  prevent 
pressure  leakage? 

Reclining  seat  «Why  is  an  automatic  return 

mechanisms.  desirable  in  reclining  type 

cabin  seats? 

•  What  is  usually  provided 
to  prevent  too  rapid  return? 


•  Why  is  it  important  that 
the  reclining  mechanism 
stay  locked  when  not  in¬ 
tentionally  released? 

•  To  what  should  the  safety 
belt  be  anchored? 

•  Where  can  specifications 
for  safety  belt  installa¬ 
tions  be  found? 

•  What  indication  can  be 
found  as  to  whether  a 
safety  belt  is  approved? 

•  What  checks  must  be  made 
to  determine  whether  a 
safety  belt  meets  return- 
to-flight  standards? 

Actiiitics  (  luck  Ifi  ws 

Did  the  student: 

Inspect  and  check  •Obtain  manufacturer’s  in¬ 
operation  of  a  pres-  structions  on  the  operation 

sure  seal  door.  and  checking  of  the  door 

latching  mechanism? 

(-heck  operation  of  •  Remove  viewing  plates  or 

the  latching  mechanism,  covers  and  inspect  opera¬ 
tion  of  latching  pins? 

•  Make  sure  the  door  latches 
and  releases  freely  and 
properly? 

Remove,  inspect,  and  •Remove  all  securing  bolts, 
replace  a  pressure  to  check  condition  of  win- 

seal  window  in  a  win-  dow  edges? 
dow  section  or  escape  •Replace  pressure  seals? 
hatch.  •Install  all  securing  bolts 

by  tightening  firmly  then 
backing  off  one  full  turn? 

•  (  lean  both  surfaces  of 
the  window  with  approved 
cleaning  materi  al  s? 

Inspect,  check,  and  •Remove  covers  to  permit 
adjust  as  needed,  a  observation  of  the  recline 

reclining  seat  mechan-  mechanism  while  operating 
,sm-  •('heck  for  ease  of  release 

Check  the  release  latch  of  recline  latch? 
return  spring,  damping  •Check  for  firmness  of  lock 
cylinder  and  position  when  engaged? 

•(.heck  for  full  range  of 
Operate  seat  back  movement  of  seat  back? 

through  its  full  range  *Check  for  proper  return 
of  recline  and  check  spring  tension? 
for  proper  return.  »Check  return  time  to  make 

sure  damping  is  satis¬ 
factory? 

Inspect  and  check  •(.heck  condition  of  belt? 
operation  of  safety  •Check  holding  strength 

belt  latch  and  slide.  of  huckle? 

and  attachment  to  floor. 


Safety  belt  installa¬ 
tion. 


•  Check  ease  of  length  ad¬ 
justment  when  released? 

•  Check  for  adequate  strength 
of  floor  attachments? 


WELDING 


17.  SOLDER,  BRAZE  AND  ARC-WELD  STEEL. 

(EIT  =  32lA  hrs.,  T  =  7  hrs.,  L/S  =  25^  hrs.) 

3  segments 

(UNIT  LEVEL  2) 


PREPARATION  AND  PRECAUTIONS  BEFORE 
SOLDERING,  BRAZING  AND  WELDING. 

(SEGMENT  A,  LEVEL  t) 


Student  Performance  Goal 


•  Given: 

Written  technical  information,  AC  43.13  —  1  or  equi¬ 
valent  publications,  and  multiple  choice  questions 
concerning  preparations  and  precautions  before 
soldering,  brazing  and  welding. 

•  Performance: 

The  student  will  select  answers  for  ten  questions 
concerning  the  preparation  of  metal  for  soldering, 
brazing  and  welding,  preheating  prior  to  welding 
and  the  precautions  regarding  welding  over  previously 
brazed  or  soldered  joints. 


•  Standard: 

Select  correct  answers  for  at  least  eight  questions. 


Key  Fuinls 


Feedback 


Preparing  metal  for: 
a.  Soldering. 


b.  Brazing. 


c.  Welding. 


Positioning  of  parts 
for  soldering,  brazing 
and  welding. 


•  What  is  the  process  of 
cleaning  before  soldering? 

•  What  kinds  of  metal  require 
an  application  of  flux  be¬ 
fore  soldering  is  started? 

•  What  cleaning  is  required 

to  prepare  metal  for  brazing? 

•  When  is  it  necessary  to  re¬ 
move  metal  in  the  area  to 
be  brazed? 

•  On  what  metals  is  it  help¬ 
ful  to  apply  flux  before 
brazing? 

•  Why  must  all  surface  area 
to  be  welded  be  thoroughly 
cleaned  to  bare  metal? 

•  What  method  may  be  used 
to  remove  any  soldered  or 
brazed  spots  within  the 
area  to  be  welded? 

•  When  cleaning  with  a  wire 
brush  for  welding,  why 
should  a  brush  of  a  dis¬ 
similar  metal  be  avoided? 

•  Why  is  it  important  to  plan 
ahead  and  consider  size, 
position  and  angle  for  all 
soldered,  brazed  or  welded 
joints? 


Determining  whether 
to  solder,  braze  or 
weld. 


Precautions  to  be 
taken  prior  to  solder¬ 
ing,  brazing  or  welding. 


•  W'hat  is  the  importance  of 
holding  the  elements  of  a 
joint  firmly  in  position 
during  soldering,  brazing 
or  welding? 

•  When  welding,  what  provi¬ 
sion  should  be  made  to 
avoid  misalignment  due  to 
expansion  and  contraction? 

•  What  factors  must  be  con¬ 
sidered  when  determining 
whether  a  joint  should  be 
soldered,  brazed  or  welded? 

•  Explain  how  the  decision 
will  be  influenced  bv 
whether  the  work  is  to  be 
done  in  the  shop  or  on  the 
airplane. 

•  What  precautions  should 
be  taken  to  avoid  damage 
to  surrounding  materials 
or  objects? 

•  What  precautions  should 
be  taken  with  regard  to 
combustible  materials  in 
the  area? 

•  What  personal  protection 
should  be  considered, 
such  as  goggles  or  face 
masks  and  protective 
clothing? 


SOLDER  ELECTRICAL  CONNECTIONS  AND  MAKE 
LAP-JOINTS. 

(SEGMENT  B,  LEVEL  2) 


Student  Performance  Goal 

•  Given: 

Written  information  pertaining  to  soldering,  samples 
of  aircraft  electrical  wire,  cable,  and  solder  tvpe 
connectors;  scraps  of  brass  shim  material,  tinned 
steel,  stainless  steel,  and  soldering  equipment. 

9  Performance: 

The  student  will  solder  electrical  wires  or  cables 
to  solder  type  connectors,  sweat-solder  lap-joints 
of  brass,  tinned  steel  and  stainless  steel. 

•  Standard: 

Wires  and  cables  will  be  soldered  to  connectors  in 
compliance  with  connectors  manufacturer’s  speci¬ 
fications  and  lap-joints  will  each  have  at  least  "0 
percent  indicated  surface  adhesion  when  torn  apart. 
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Key  Points 

Definitions  of  brazing 
and  soldering. 


Composition  of  solders. 


Soldering  fluxes. 


Tools  and  equipment 
for  soldering. 

Soft  (lead/tin) 
soldering. 


Hard  soldering. 


Feedback 


•  What  is  the  difference  be¬ 
tween  adhesion  and  fusion? 

•  What  is  the  difference  be¬ 
tween  hard  and  soft  solder? 

•  How  does  silver  solder 
differ  from  either  soft  or 
hard  solder? 

•  What  is  meant  by  eutectic 
solder? 

•  Explain  the  differences  be¬ 
tween  50/50,  40/60  and 
60/40  solder. 

•  What  type  of  solder  has  a 
70/30  mix? 

•  What  is  the  usual  compo¬ 
sition  of  silver  solder? 

•  Why  is  a  flux  required  when 
soldering  hard  or  soft 
solder? 

•  What  type  of  solder  flux 
is  usually  used  for  elec¬ 
trical  soldering? 

•  What  is  the  difference  be¬ 
tween  resin  core  and  acid 
core  solder? 

•  For  what  purposes  is  acid 
core  solder  used? 

•  List  the  tools  and  equip¬ 
ment  used  for  soft  solder¬ 
ing;  for  hard  soldering. 

•  What  kind  of  solder  is  used 
to  soft  solder  a  joint? 

•  When  is  the  use  of  soft 
soldering  acceptable? 

•  Why  should  the  use  of  ex¬ 
cessive  solder  be  avoided 
when  soldering  electrical 
wiring  ? 

•  What  is  meant  by  sweat 
soldering? 

•  Discuss  the  safety  pre¬ 
cautions  to  be  observed 
when  soldering. 

•  What  is  meant  by  continuity 
in  a  soldering  joint? 

•  What  factors  determine 
that  a  soldered  joint  is 
acceptable? 

•  Describe  the  difference 
between  hard  and  soft 
solder. 

•  Describe  hard  soldering 
and  how  it  is  done. 

•  What  flux  is  used? 

•  Name  several  hard  solder¬ 
ing  alloys. 


Silver  soldering. 


Avoiding  corrosion 
after-effects  from 
fluxes. 


•Name  some  of  the  materials 
commonly  joined  by  silver 
soldering. 

•  Describe  the  advantages 
and  disadvantages  of  the 
silver  solder  process. 

•Name  the  type  of  flux  accept¬ 
able  for  soldering  stainless 
steel,  copper,  Monel,  brass. 

•  What  dangerous  after-effect 
must  be  prevented  when 
using  fluxes? 

•  How  are  all  traces  of  flux 
removed  from  soldered  joints? 


Activities 


Check  Iti  ms 

Did  the  student : 


Solder  aircraft  elec¬ 
trical  wires  and  cable 
to  solder  type  con¬ 
nectors. 


Prepare  sections  of 
brass  shim  stock, 
tinned  sheet  steel  and 
stainless  sheet  for  lap 
joint  soldering. 

Sweat  solder  lap-joints 
of  brass,  tinned  steel 
and  stainless  steel  by 
soldering  iron  and 
torch  methods. 


Clean  after  sweat¬ 
soldering. 


•  Strip  and  clean  wires  proper- 
ly? 

•  Use  resin  core  solder  or 
resin  flux  with  solid  soft 
solder? 

•  Tin  each  wire  and  each 
connector  cup  before  solder- 
ing? 

•  Use  only  enough  solder  to 
make  a  filled  junction? 

•  Use  just  enough  heat  to 
cause  full  penetration  of 
the  solder  within  each  junc¬ 
tion? 

•  Avoid  moving  each  junction 
until  solder  had  set? 

•  Clean  each  surface  to  be 
joined  with  sandpaper,  steel 
wool  or  a  wire  brush? 

•Make  sure  all  grease  or 
paint  is  removed  where 
solder  is  to  be  applied? 

•  Tin  each  surface  prior  to 
making  each  sweat  joint? 

•  Select  proper  type  of  solder 
for  each  type  of  metal? 

•  Use  an  adequate  soldering 
iron  and  proper  torch  setting? 

•  Clamp  pieces  to  be  joined 
rigidly  before  sweating  them 
together? 

•  Use  proper  precautions 
against  spattering  of  solder 
or  flux? 

•  Apply  solder  and  flux  properly? 

•  Wait  until  solder  is  set  before 
removing  from  clamps? 

•  Properly  clean  each  joined 
sample  as  appropriate  for  the 
flux  used? 
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REPAIR  STEEL  PARTS  BY  WELDING. 

(SEGMENT  C,  LEVEL  21 

Student  Performance  Goal 


•  Given: 

Written  welding  information,  AC  43.13-1  or  equi¬ 
valent  publication,  welding  equipment,  a  portable 
welding  set,  samples  of  damaged  or  defective  air¬ 
craft  parts,  some  of  which  are  repairable  by  weld¬ 
ing. 

•  Performance: 

The  student  will  identify  and  select  parts  which 
he  considers  repairable  bv  welding.  He  will  set 
up  a  portable  gas  welding  set,  clean  and  prepare 
steel  parts  for  welding,  and  use  the  portable  weld¬ 
ing  set  to  repair  the  steel  parts  by  welding.  He 
will  prehear  the  parts,  select  correct  size  tip  and 
adjust  an  oxv-acetylene  torch  for  correct  type  flame, 
select  and  use  filler  rod;  perform  welding  of  the 
steel  parts  and  normalize  them. 


•  Standard: 

All  steps  will  be  performed  in  accordance  with 
procedures  provided  and  completed  welds  will 
comply  with  the  requirements  of  AC  43.13-1  or 
equivalent  publication. 


Key  Paints 


Feedback 


Definitions  and  com¬ 
parison  of  soldering, 
brazing  and  welding. 


Welding  methods. 


a.  Gas  torch. 


b.  Electric  arc. 


•  Define  soldering  and  com¬ 
pare  with  welding  to  empha¬ 
size  difference  between 
adhesion  vs.  fusion. 

•  Compare  the  temperatures 
required  for  soft  and  hard 
soldering  with  those  required 
for  welding. 

•  How  does  brazing  compare 
with  welding? 

•  Compare  the  fatigue 
characteristics  of  soldered, 
brazed  and  welded  joints. 

•  W(hat  is  the  usual  gas  com¬ 
bination  used  for  gas  torch 
welding  ? 

•  What  are  some  special 
applications  where  oxy- 
hydrogene  welding  is  used? 

•  Why  are  most  portable 
welding  sets  limited  to 
the  oxy-acetylene  type? 

•  What  are  the  limitations 
to  the  use  of  electric  arc 
welding  for  aircraft  line 
repair  work? 


c.  Inert  gas  arc 
welding. 


d.  Specialized 

methods  of  welding. 


Welding  of  aluminum, 
magnesium  and  ti¬ 
tanium. 

Spot  welding  of 
stainless  steel. 


Safety  precautions 
before  and  during 
welding. 


•  Describe  some  repairs  to 
an  airplane  where  heli-arc 
welding  is  used. 

•  Why  is  heli-arc  welding 
usually  restricted  to  spe- 
ciali  st  .s? 

•  Name  some  aircraft  appli¬ 
cations  of  spot  and  flash 
wel  di  ng . 

•  Briefly  discuss  electron 
beam  welding. 

•  Uhv  is  welding  of  aluminum 
magnesium  and  litanium 
generaliv  limited  to  spe- 

c l.iii  sr  s’ 

•  Where  can  Mi  struct  ions  for 
spot  welding  of  stainless 
steel  be  found? 

•  How  can  leaky  or  porous 
weld  areas  in  stainless 
steel  seam  welds  he  re¬ 
paired? 

•  List  the  safety  precautions 
that  must  be  observed  when 
setting  up  gas  welding 
equipment. 

•  When  should  goggles,  face 
mask,  and  helmet  be  worn 
during  gas  or  arc  welding? 

•  Explain  what  dress  pre¬ 
cautions  should  be  taken 
for  protecting  the  body  and 
clothing  from  fire  burns. 

•  Why  must  oil  never  be  used 
on  welding  gauges,  torch 
valves,  torch  tips,  etc. 

•  What  precautions  must  be 
taken  to  protect  other 
mechanics  working  the 
area  while  welding? 


•  What  should  he  done  to 
protect  the  structure  and 
coverings  of  the  aircraft 
w'hile  welding? 

Operation  of  gas  *How  far  should  the  shut¬ 
welding  equipment.  off  valves  on  the  cylinder 

be  opened? 

•  How  is  the  proper  size  tip 
selected? 

•  Explain  how  the  flame  on 
a  torch  is  adjusted? 

•  What  torch  flame  is  gen¬ 
erally  used  for  welding? 

•  Name  some  other  torch 
flame  settings  and  describe 
when  each  may  be  used. 
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Welding  precautions. 


Weldable  steels. 


Determining  what 
can  be  repaired  by 
welding. 


Preparation  of  parts 
for  welding. 


Gas  flame  welding 
procedures. 


Grazing. 


•  Describe  the  approximate 
temperature  range  of  each 
type  of  flame. 

•  List  the  precautions  to  be 
observed  when  applying 
heat  for  welding  operations. 

•  What  happens  to  steel 
structures  previously 
welded  if  the  old  weld 
is  not  removed? 

•  Why  must  welding  over 
previously  braced  joints 
be  avoided? 

•  Name  three  steel  alloys 
that  are  weldable  by  con¬ 
ventional  gas  and  arc 
welding. 

•  Name  three  steel  alloys 
that  are  not  weldable. 

•  What  factors  must  be  con¬ 
sidered  in  determining 
whether  a  damaged  or 
broken  part  can  be  welded? 

•  Where  can  information  be 
found  to  assist  in  deter¬ 
mining  what  steel  alloys 
are  considered  weldable? 

•  How  does  the  location  of 
the  damaged  part  in  the 
airplane  affect  the  decision? 

•  Describe  the  methods  of 
cleaning  areas  to  be  welded. 

•  What  procedure  will  assure 
adequate  weld  penetration? 

•  What  preparation  should  be 
made  to  hold  parts  rigidly 
in  place  during  welding? 

•  What  determines  the  need 
to  preheat  a  joint  to  be 
welded? 

•  What  ace  specific  uses  and 
advantages  or  disadvan¬ 
tages  of  each  type  of  flame? 

•  Where  are  the  conditions  of 
a  complete  weld  listed? 

•  What  practices  should  be 
guarded  against  in  weld¬ 
ing? 

•  Where  .ire  specif i cations 
written  regarding  accept¬ 
able  welding  and  brazing 
operations  in  the  aircraft 
structure? 

•  Why  should  an  aircraft 
mechanic  be  familiar  with 
and  know  where  to  find 
specifications  which  con¬ 
trol  brazing  repair  opera¬ 
tions? 


•  Name  several  brazing 
alloys  and  describe  where 
each  is  used. 

•  Describe  how  brazing  is 
done,  and  tell  why  a  flux 
is  used. 

•  Why  must  all  traces  of  flux 
be  removed  after  brazing  a 
joint? 

•  Hxplain  how  arc  welding 
equipment  is  set  up. 

•  What  are  the  advantages 
and  limitations  of  AC  and 
DC.'  arc  welders? 

•  What  are  the  FA  A  require¬ 
ments  regarding  the  making 
of  repairs  with  arc  welding 
equipment? 

•  Describe  the  limitations 
for  use  of  arc  welding  for 
repairs  to  steel  aircraft 
structures. 

•  Hxplain  the  preparation  of 
structure  for  arc  welding, 
fluxes  used,  and  cleaning 
necessary. 

•  Hxplain  the  correct  prepara¬ 
tion  of  a  joint  for  arc  welding 

•  How  should  a  weld  be  in¬ 
spected? 

•  What  is  the  advantage  of 
using  a  magnifying  glass? 

•  What  is  the  difference  be¬ 
tween  annealing  and  nor¬ 
malizing? 

C./VtC  IfCtr.S 
Did  the  student: 

•  Prepare  the  welding  equip¬ 
ment  for  proper  e»»se  of 
handling  and  safe  opera¬ 
tion? 

•  Clean  the  areas  to  be 
welded  and  grind  for  proper 
weld  penetration ? 

•  Determine  type  of  tip  as 
specified  for  the  material 
to  be  welded? 

•  Properly  clean  the  tip  be¬ 
fore  using? 

•  Use  goggles  or  face  mask 
and  helmet  ? 

•  Set  for  correct  flame  type? 


Types  of  arc  welding 
equipment. 


Preparation  for  arc 
welding. 


Inspection  of  com¬ 
pleted  welds. 

Annealing  and 
normal  i  zing. 

Adit  i tics 

Set  up  portable  gas 
welding  equipment. 

Prepare  damaged  steel 
parts  for  repair  by 
welding. 

Select  proper  tip  and 
preheat  areas  to  be 
welded. 

Set  for  proper  flame 
and  weld  the  prepared 
areas. 

Select  and  use  proper 
fill  rod. 
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Normalize  the  repaired  •  Inspect  .ill  welded  areas 
parts  after  welding  is  to  assure  penetration  was 
completed.  thorough  and  fusion  at 

edges  was  adequate? 

•  Follow  proper  procedures 
for  normalizing  each 
welded  part? 

18.  FABRICATE  TUBULAR  STRUCTURES.  (HIT 
6  hrs.,  T  ~  6  hrs..  L  S  -  0  hrs.)  1  segment 
UNIT  LEVEL  )  • 


Tl/BI/LAR  STEEL  FABRICATION  AND  REPAIR 
BY  WELDING. 

'SEGMENT  A,  LEVEL  1) 


Student  Performance  Goal 


•  Given: 

Written  welding  information,  AC  4 3. 13—1  or  equi¬ 
valent  publication,  samples  of  aircraft  tubular 
structure  which  include  tubular  steel  welding 
splices,  joints,  and  clusters,  with  repaired  dents 
or  flaws,  some  of  which  do  not  meet  return-to- flight 
standards. 


•  Performance: 

The  student  will  identify  ten  welded  splices,  joints, 
and  sleeve  repairs  in  tubing  and  tubular  welded 
clusters.  He  will  inspect  ten  samples  of  aircraft 
welded  tubular  structures  and  list  whether  each 
selected  weld  meets  return-to-f light  standards  as 
specified  in  FAA  publications. 

•  Standard: 

Correctly  identify  at  least  seven  welded  samples, 
and  correctly  judge  return-to-flight  acceptability 
for  at  least  seven  welds. 


Ki'\  Pt tints 


Feedback 


Aircraft  tubular  steel 
structure  welding. 


Characteristics  of 
an  acceptable  weld. 


•  Interpret  the  dimensions 
and  explain  how  to  fabri¬ 
cate  the  types  of  tubing 
welds  displayed  in 

AC  43.13—1  or  equivalent 
publication. 

•  Describe  the  sequence  of 
welding  a  steel  tubing 
fusel  age. 

•  Idcntifv  the  characteristics 
which  would  lead  to  accept¬ 
ance  or  rejection  of  a 
welded  tubing  joint  repair. 

•  Describe  the  types  of  tubing 
splices  which  are  accept¬ 
able. 


Repairing  dented 
tubular  steel  struc¬ 
tures. 


Alloy  steel  parts 
not  to  be  welded. 


Tubular  structure 
welding  procedures. 


a.  Evaluation  of 
material. 

b.  Preparation. 


c.  Alignment  of 
tubular  members. 


d.  Sequence  of 
welding . 


e.  Normalizing. 


•  Where  is  the  use  of  outer 
tube  splicing  not  permitted? 

•  Describe  methods  of  re¬ 
pairing  dents  in  clusters 
and  bays. 

•  Name  the  precautions  or 
practices  to  be  guarded 
against  w-hen  making  a 
welded  repair. 

•  Explain  what  is  meant  bv 
an  alloy  steel. 

fWliy  are  some  steel  parts 
of  the  airplane  not  to  be 
weloed  by  the  mechanic? 

•  That  is  the  effect  of  carbor 
as  an  alloy? 

•  That  must  be  known  about 
steel  tubular  structure  be¬ 
fore  beginning  a  welded 
repair?  Thy? 

•  Name  the  steels  chat  are 
readily  weldable. 

•  That  should  be  done  to 
prepare  a  steel  tube 
cluster  repair  for  weld- 
ing? 

•  How  are  the  tube  ends  pre¬ 
pared? 

•  That  are  some  of  the 
cleaning  operations  to  be 
performed  before  beginning 
a  welded  repair? 

•  Explain  what  is  meant  bv 
"center  line’*  alignment 
when  tubular  clusters  are 
made. 

•  Describe  a  fixture  which 
could  be  used  for  keeping 
tubular  structures  aligned 
w'hen  making  a  welded  re¬ 
pair. 

•  Describe  the  methods  used 
to  control  distortion  of 
steel  tube  structures  during 
welding  repairs. 

•  That  is  the  proper  sequence 
when  welding  fuselage 
tubes? 

•  Howr  is  tubular  structure 
checked  for  alignment 
after  a  welded  repair  is 
made  ? 

•  Then  is  heat  treatment  re¬ 
quired  following  a  welded 
repair  ? 

•  Thv  is  "normalizing”  re¬ 
quired  after  welding  repairs 
are  made  to  tubular  struc¬ 
tures? 
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Protection  of  interior 
of  tubing  that  is  closed 
by  welding. 

Tools  required  for 
tubular  structure  weld¬ 
ing. 


•  How  is  the  interior  of 
welded  steel  tubular  struc¬ 
ture  protected  against 
rusting? 

•  Describe  the  tools  needed 
for  cutting,  grinding  and 
drilling  steel  tubing. 

•  What  tools  ate  needed  for 
measuring  and  laying  out 
patches  and  sleeves  for 
repairing  tubular  steel 
structures? 


19.  SOLDER  STAINLESS  STEEL.  (FIT  =  1  hr.. 
T  =  1  hr.,  L/S  =  0  hr.)  1  segment 

(UNIT  LEVEL  1) 


SILVER  SOLDERING  OF  STAINLESS  STEEL. 

(SEGMENT  A,  LEVEL  1) 


Silver  soldering 
techniques. 


Methods  of  cleaning 
material  after  solder¬ 
ing. 


•  What  temperature  range  is 
required  for  silver-soldering 

•  Why  must  a  torch  be  used 
to  obtain  the  needed  tem¬ 
perature  to  silver  solder 
metals,  especially  stain¬ 
less  steels? 

•  What  methods  can  be  used 
for  cleaning  stainless  steel 
after  soldering  and  how  im¬ 
portant  is  it  that  the  flux 
be  completely  removed? 

•  Is  it  permissible  to  file  or 
grind  down  the  soldered 
area? 

•  Why  should  the  flux  be  re¬ 
moved  from  the  solder  as 
well  as  the  surrounding 
surface? 


Student  Performance  Goal 


•  Given: 

Written  reference  information  and  questions  having 
to  do  with  silver  soldering  of  stainless  steel,  pre¬ 
paration  of  the  metal  before  soldering  and  methods 
of  cleaning  it  after  soldering. 

•  Performance: 

The  student  will  answer  ten  questions  concerning 
the  uses  of  silver  solder  for  stainless  steel  bond¬ 
ing,  how  the  metal  should  be  prepared,  soldering 
tools  to  use,  required  soldering  temperatures,  and 
methods  of  cleaning  after  soldering. 

•  Standard: 

Correctly  answer  at  least  seven  of  the  ten  ques¬ 
tions  in  accordance  with  the  information  provided. 


Key  Points 


Feedback 


Stainless  steel  types 
and  structures  which 
can  be  soldered. 


Types  of  soldering 
for  use  with  stainless 
steel. 


•Name  the  types  of  stain¬ 
less  steel  which  can  be 
soldered  by  lead-tin 
solder  and/or  silver 
solder. 

•  What  structures  in  an  air¬ 
craft  when  made  of  stain¬ 
less  steel  are  permitted 
to  be  soldered? 

•  Compare  the  strength  of  a 
50/50  or  60/40  lead-tin 
alloy  joint  with  a  silver 
solder  joint. 

•  Explain  how  the  flux  used 
for  stainless  steel  solder¬ 
ing  effects  the  metal. 


20.  WELDING  STAINLESS  STEEL  AND  ALUMINUM. 

(EIT  =  3.5  hrs.,  T  =  0.5  hrs.,  L/S  =  3  hrs.) 

1  segment 

(UNIT  LEVEL  2) 


INSPECT  AND  WEI.D  ALUMINUM  AND  STAINLESS 
STEEL. 

ISEGMENT  A,  LEVEL  2' 


Student  Performance  Goal 

•  Given: 

Written  information  and  questions  concerning  weld¬ 
ing  of  aluminum  and  stainless  steel,  welding  equip¬ 
ment,  samples  of  acceptable  and  unacceptable 
inert-gas  welds,  and  samples  of  aluminum  allov 
sheet  and  stainless  steel  sheet. 

•  Performance: 

The  student  will  answer  six  questions  having  to  do 
with  welding  of  aluminum  and  stainless  steel,  use 
of  aluminum  filler  rod,  the  purpose  and  effect  of 
using  inert-gas  to  shield  the  arc  in  welding,  and 
limitations  in  using  inert-gas  welding  methods  for 
aircraft  line  repairs.  He  will  inspect  five  samples 
of  inert-gas  arc  welds  of  aluminum  and-'or  stainless 
steel  and  record  the  acceptability  of  each.  He  will 
make  welded  bead  seams  on  samples  of  aluminum 
alloy  and  stainless  steel  sheet. 

•  Standard: 

Correctly  answer  at  least  four  questions,  correctlv 
record  acceptability  of  at  least  three  sample  w-elds. 
complete  at  least  one  welded  bead  each  on  sample 
aluminum  alloy  and  stainless  steel  and  identify 
flaws  in  the  welds  when  completed. 
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Key  Points 


Feedback 


Aluminum  welding 
processes. 


Aluminum  welding 
techniques. 


Aircraft  uses  of 
stainless  steel. 

Welding  of  stainless 
steels. 


Carburization. 
Use  of  flux. 


Activities 


Inspect  aluminum 
welds. 

Select  acceptable 
welds  and  identify 
flaws  in  unacceptable 
samples. 


•  Name  three  processes  by 
which  aluminum  can  be 
welded. 

•  Why  are  aluminum  castings 
and  forgings  not  generally 
repaired  by  welding? 

•  In  general,  what  determines 
whether  an  aluminum  alloy 
is  weldable? 

•  Is  aluminum  generally  re¬ 
paired  by  welding  when 
accomplishing  field  re¬ 
pairs?  Why? 

•  In  welding  of  aluminum, 
when  is  it  necessary  to 
preheat? 

•  How  is  filler  rod  used  in 
welding  aluminum? 

•  What  is  the  purpose  of  flux 
in  welding  aluminum? 

•  How  is  flux  removed? 

•  Why  is  it  not  necessary  to 
use  flux  when  heli-arc 
welding  aluminum? 

•  Name  two  advantages  of 
heli-arc  welding. 

•  What  parrs  of  the  airplane 
may  be  made  of  stainless 
steel? 

•  Name  rhree  methods  used 

in  welding  stainless  steels. 

•  What  is  the  most  common 
method  used  today? 

•  What  are  the  limitations  in 
the  use  of  each  method  in 
aircraft  line  maintenance? 

•  Why  is  it  important  to  keep 
carburization  to  a  minimum? 

•  Where  is  flux  applied  to  a 
joint  to  be  welded? 

•  'What  purpose  does  the  flux 
serve  in  the  welding  pro¬ 
cess? 

•  How  is  flux  removed? 

Check  Items 

Did  the  student: 

•  Locate  appropriate  refer¬ 
ence  materials? 

•  Inspect  sample  welds  with 
a  magnifying  glass  and  de¬ 
termine  if  welds  are  air- 
wort  hy? 


Weld  aluminum,  make 
a  welded  bead  on 
aluminum  alloy  sheet. 

Use  flux  and  filler 
rod  in  welding  a 
seam  bead  in  aluminum 
alloy  sheet  material. 

Inspect  stainless 
steel  welds. 

Identify  character¬ 
istics  which  determine 
acceptability  of  a 
stainless  steel  weld. 
Weld  stainless  steel 
by  making  a  seam  bead 
on  a  sample  sheet. 
Identify  flaws  in  com¬ 
pleted  weld. 

Identify  cause  of 
warping  of  welded 
sheet. 


Methods  of  welding 
magnesium. 


•Select  proper  tip  to  obtain 
a  large  enough  flame  size 
to  compensate  for  high 
beat  transfer  in  aluminum? 

•  Use  flux  properly? 

•Select  proper  filler  rod? 

•Use  filler  rod  properly  to 

produce  a  uniform  bead? 

•  Avoid  excessive  heat  to 
prevent  oxidation  of 

al  uminum? 

•Locate  appropriate 
reference  materials? 

•  Inspect  sample  welds 
with  a  magnifying  glass 
and  determine  if  welds 
are  airworthy? 

•Select  proper  tip  and  set 
for  adequate  flame? 

•  Use  correct  flux? 

•  Recognize  flaws  in  the 
weld  by  reference  to  in¬ 
formation  provided? 

•  Recognize  causes  of  ex¬ 
cessive  warping  of  stain¬ 
less  steel  sheet  when  be¬ 
ing  welded? 


•Compare  the  welding  of 
magnesium  with  the  weld¬ 
ing  of  aluminum. 


21.  WELD  MAGNESIUM  AND  TITANIUM.  (EIT  = 
2  hrs.,  T  =  2  hrs.,  L/S  =  0  hrs.)  1  segment 
IUNIT  LEVEL  1) 


WELDING  OF  MAGNESIUM  AND  TITANIUM. 

(SEGMENT  A,  LEVEL  1) 

Student  Performance  Goal 

•  Given: 

Written  information  and  questions  with  multiple 
choice  answers  regarding  welding  of  magnesium 
and  titanium. 

•  Performance: 

The  student  will  select  answers  to  ten  questions 
covering  the  method  of  cleaning  magnesium  for 
welding,  the  function  of  flux,  the  types  of  gasses 
to  use,  the  use  of  butt  joints  when  welding  mag¬ 
nesium,  and  the  methods  of  welding  titanium. 

•  Standard: 

Select  correct  answers  for  at  least  seven  questions. 
Key  Points  Feedback 
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a.  Gas  welding. 

•  What  type  of  flame  is  used 

•  Why  is  it  not  recommended 

to  weld  magnesium  by 

to  weld  structural  parts  of 

oxy-acetylene? 

magnesium? 

•  Why  is  it  important  to  re¬ 

•Can  magnesium  be  welded 

move  all  flux  from  a  mag¬ 

to  aluminum  or  other 

nesium  weld? 

metals? 

b.  Inert  gas  arc. 

•  What  are  the  advantages 

Methods  of  welding 

•  Compare  the  welding  of  ti¬ 

of  welding  magnesium  by 

titanium. 

tanium  with  the  welding 

the  inert  gas  arc  method? 

of  stainless  steels. 

Limitations. 

•  What  are  the  limitations  to 

•  Why  is  titanium  welding 

accomplishing  inert  gas 

usually  limited  to  shops 

welding  of  magnesium  in 
line  work? 

with  heli-arc  specialists? 

ASSEMBLY  AND  RIGGING 


22.  RIG  FIXED  WING  AIRCRAFT.  (EIT  =  9  hrs., 

T  =  4  hrs.,  L/S  =  5  hrs.)  2  segments 

(UNIT  LEVEL  2) 

USE  CORRECT  AIRCRAFT  NOMENCLATURE. 

(SEGMENT  A,  LEVEL  1) 

Student  Performance  Goal 

•  Given: 

Information  sheets  illustrating  propulsion  devices 
(propeller,  jet  and  rocket,  fuselage,  wing  and  tail 
configuration,  landing  gear  arrangements,  and  ap¬ 
propriate  reference  manuals. 

•  Performance: 

The  student  will  label  the  sketches  in  the  informa¬ 
tion  sheets  to  classify  the  types  of  powerplants 
and  the  design  features  of  the  airplane. 

•  Standard: 

The  student  will  correctly  identify  and  label  80 
percent  of  the  features  appearing  in  the  drawings 
or  sketches. 

Key  Points  Feedback 

Classification  by  .What  kinds  of  powerplants 

powerplants.  may  be  used  to  drive  a 

propeller? 

•  As  a  propeller  has  a  limit¬ 
ing  speed  in  terms  of  RPM, 
how  may  the  high  RPM  of 

a  turbine  engine  be  coupled 
to  a  propeller? 

•  What  is  the  difference  be¬ 
tween  a  turbojet  and  a  fan- 
jet  engine? 

•  W'hat  is  a  rocket  engine? 

•  What  is  a  ramjet  engine  and 
what  application  is  currently 
forseen  for  this  type  of 
powerplant? 

•  Describe  an  internal  com¬ 
bustion  engine. 

•  Explain  the  differences  be¬ 
tween  a  turbine  engine  and 
a  reciprocating  engine. 

Classification  by  ^Distinguish  between  a 

wing  configuration.  high-wing,  low-wing,  bi¬ 

plane  and  midwing  airplane. 

•  What  is  the  difference  be¬ 
tween  a  full  cantilever  and 
a  semi-cantilever  wing  de¬ 
sign? 


•  Describe  and  illustrate  the 
shape  of  each  of.the  follow¬ 
ing  wing  planforms: 

a.  Straight  wing. 

b.  Tapered  wing. 

c.  Swept  wing. 

d.  Delta  wing. 

e.  Elliptical  wing. 

Classification  by  «What  is  meant  if  an  empen- 

tail  surface  configura-  nage  is  described  as  multi- 
tion.  finned  or  "V”  tailed? 

•  What  design  features  iden¬ 
tify  a  cantilevered  tail 
group? 

•  Describe  the  type  of  hori¬ 
zontal  tail  surface  that  is 
called  a  "slab”  or  flying 
tail. 

•  What  is  a  stabilator? 

Classification  by  land-  •What  features  of  the  design 
ing  gear  configuration.  permit  the  identification 
of  each  of  the  following 
types  of  landing  gears: 

a.  Tailwheel  type? 

b.  Tricycle  type? 

c.  Tandem  bogie? 

•  What  design  features  per¬ 
mit  identification  of  re¬ 
tractable  and  fixed  landing 
gear  types? 

Nomenclature  of  air-  ^Describe  the  differences 
craft  components:  between  a  moncoque  and  a 

a.  Fuselage.  semi-monocoque  type  of 

fuselage. 

•  If  a  fuselage  is  covered 
with  fabric,  what  type  of 
structure  is  provided  to 
carry  the  loads  imposed  on 
the  airplane? 

b.  Wings.  «What  features  are  described 

when  a  wing  structure  is 
identified  as  "wire  braced"? 

•  What  is  the  difference  be¬ 
tween  a  lift  strut  and  a 
jury  strut? 

•  What  is  a  cabane  strut? 

•  What  is  meant  by  the  term 
"stressed-skin”  construc¬ 
tion? 

•  How  would  a  mechanic  dis¬ 
tinguish  between  a  mono- 
spar  and  a  multi-spar  wing? 

•  Describe  what  is  meant  by 
a  wing  stringer. 
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•Identify  and  distinguish 
between  the  leading  edge, 
trailing  edge,  and  tip  of 
a  wing. 

•  What  features  identify  a 
laminar  flow  wing? 

•  What  is  a  wing  vortex 
generator? 

Empennage  and  »Why  is  the  term  "fin"  often 
control  surfaces.  used  to  describe  a  vertical 
stabilizer  ? 

•  What  name  is  used  to  de¬ 
scribe  the  movable  portion 
of  the  vertical  stabilizer? 

•  What  features  identify  a 
"stabilator”? 

•  What  name  is  given  to  the 
movable  portion  of  the 
horizontal  stabilizer? 

•  Describe  a  trim  tab.  What 
is  the  difference  between 
a  trim  tab  and  a  servo  tab? 

•Describe  the  difference 
between  an  aileron  and  a 
flap. 

•  What  is  the  difference  be¬ 
tween  a  slot  and  a  slat? 

•  What  is  a  spoiler?  What 
is  a  "dive  brake”? 

•  What  is  the  difference  be¬ 
tween  the  "mass”  balance 
and  the  aerodynamic  balance 
of  a  control  surface? 

•  As  they  are  part  of  the 
operating  linkage  of  con¬ 
trol  surfaces,  describe  and 
identify  each  of  the  follow¬ 
ing: 

a.  Surface  hinges. 

b.  Bellcranks. 

c. -  Fairleads. 

d.  Pulleys. 

e.  Power-boosted  or 
power-operated  controls. 

f.  Actuators  and  artificial 
feel  devices. 

•  What  is  the  difference  be¬ 
tween  a  cable  operated 
control  system  and  a  push- 
pull  system? 

Landing  gears.  ^Describe  a  tandem  (bogie) 

or  multi-contact  type  of 
landing  gear. 

•  What  is  a  cross-wind  type 
of  landing  gear? 

•  What  is  a  shock  strut? 


•  What  are  some  of  the  methods 
that  may  be  used  to  retract 

a  landing  gear? 

•  What  is  a  landing  gear  door? 

INTERPRET  THEORY  OF  FLIGHT. 

(SEGMENT  B,  LEVEL  2) 

Student  Performance  Goal 

•  Given: 

Information  sheets  containing  unlabeled  line  draw¬ 
ings  or  sketches  illustrating  the  aerodynamics  of 
flight  and/or  a  model  of  a  fixed  wing  airplane. 

•  Performance: 

The  student  will  explain  the  aerodynamic  i  of  flight, 
interpret  the  theories  and  describe  the  design  fea¬ 
tures  related  to  lift,  thrust,  stability  and  control 
of  fixed  wing  aircraft.  Using  a  three-view  plan, 
drawing,  sketch  or  model  airplane,  the  student  will: 

a.  Identify,  and  label  the  three  axes  of  the  aircraft. 

b.  Illustrate  the  displacement  or  motion  of  an  air¬ 
plane  about  each  of  the  three  axes. 

c.  Describe  the  aerodynamics  forces  action  upon 
an  airplane  in  flight. 

d.  Describe  the  design  features  which  contribute 
to  the  stability  of  the  airplane. 

e.  Illustrate  the  relationship  between  center  of 
pressure  and  center  of  gravity  at  three  different 
angles  of  attack.  With  the  aileron  and  flap  in 
various  displaced  positions,  the  student  will 
illustrate  the  movement  of  the  center  of  pres¬ 
sure  on  the  airfoil. 

•  Standard: 

The  student  will  use  correct  nomenclature  when 
labeling  diagrams  or  describing  aerodynamic  ef¬ 
fects.  Illustrations  will  be  correctly  labeled. 

Key  Points  Feedback 

The  atmosphere.  ^Explain  how  temperature 

and  humidity  affect  the  den¬ 
sity  of  the  air. 

•  What  is  meant  by  the  term, 
"standard”  day? 

•  What  is  the  relationship 
between  an  indicated  air¬ 
speed,  calibrated  air-speed 
and  true  airspeed? 

•  Explain  why  an  airplane 
will  not  take  off  and  climb 
as  well  on  a  hot  humid  day 
as  it  will  on  a  cold,  dry  day. 
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Lift  and  drag. 


•  Explain  how  each  of  the 
following  factors  influence 
the  lift  of  a  wing  or  air- 
toil: 

a.  Motion  of  the  airfoil. 

b.  Relative  airflow. 

c.  Angle  of  attack. 

d.  Airfoil  characteristics, 
i.e.,  lift/drag  charac¬ 
teristics. 

•  That  is  a  resultant  force, 
as  applied  to  the  forces 
acring  on  an  air  toil? 

•  Thar  is  meant  by  the  term 
''stair’  as  applied  ro  an 
airfoil  ? 

•  That  is  turbulent  airflow? 

•  That  arc  some  of  the  factors 
which  influence  the  drag 
characteristics  of  an  air¬ 
foil ? 

•  How  is  the  lift  and  drag  of 
an  airfoil  affected  by  a 
change  in  angle  of  attack? 

Airfoil  and  stream-  •What  is  a  center  of  pressure? 

lined  shapes.  *In  which  direction  does  a 

center  of  pressure  move 
with  an  increase  in  the 
angle  of  attack? 

•  How'  does  the  drag  of  a 
streamlined  body  compare 
with  rhe  drag  produced  by 
a  circular  shaped  body? 

Drag  components.  ©What  is  skin  friction? 

•  Distinguish  between  pro¬ 
file  drag  and  induced  drag. 

•  That  is  interference  drag? 

•  What  is  a  laminar  flow? 

That  is  meant  by  the  term 
"boundary  layer"? 

(Characteristics  of  •What  is  a  lift  drag  ratio? 

airfoils.  •Compare  the  camber  of  a 

high  lift  wing  to  the  cam¬ 
ber  of  a  high  speed  wing. 

•  Mow  is  the  shape  of  an  air¬ 
foil  related  to  shock  waves 
and  critical  Mach  number? 

•  What  purpose  does  a  wing 
fence  serve  on  a  swept 
wing? 

•  What  effect  does  a  wing 
tip  vortex  have  on  the  lift 
produced  by  a  wing? 

Lift  and  drag  devices.  •Describe  the  differences 
between  plain,  split  and 
Fowl er  t vpe  f laps. 

•  (  ompare  the  effect  of  slots 
and  si  at  s. 


Thrust. 


Stability  and  control. 


a.  Longitudinal 
stability. 


b.  Directional 
st  ability 


c.  Lateral  stability. 


d.  Control  of  the 
airplane. 


•  Describe  the  action  and 
effect  of  a  spoiler  on  a 
wing. 

•  Explain  how  a  propeller  or 

a  jet  engine  produces  rhrusr. 

•  Explain  how  the  limiting 
tip  speed  of  a  propeller  is 
related  to  efficiency. 

•  Under  what  condition  is  a 
fan  jet  engine  more  efficient 
than  a  regular  turbojet  en¬ 
gine? 

•  In  what  environment  does 

a  rocket  engine  have  superi¬ 
ority  over  propeller  and 
turbine  engines? 

•  Explain  why  lift,  thrust, 
gravity,  and  drag  are  equal 
when  an  airplane  is  in 
straight,  level,  constant 
speed  flight. 

•  What  is  meant  when  an  air¬ 
plane  is  described  as  being 
stable? 

•  What  is  the  difference  be¬ 
tween  static  and  dynamic 
st  ability? 

•  What  is  the  relation  of  the 
position  of  center  of  lift 
and  center  of  gravity? 

•  That  is  a  center  of  gravity? 
That  is  a  center  of  gravitv 
range? 

•  What  is  the  function  of  a 
variable  tail  plane  on  an 
airplane? 

•  What  is  the  function  of  a 
vertical  tail  plane? 

•  Thy  do  some  designs  in¬ 
clude  a  ventral  fin?  What 

is  the  effect  of  a  dorsal  fin? 

•  What  is  "keel  effect"  of  a 
fuselage  ? 

•  How  does  dihedral  cathedral 
contribute  to  lateral  stabi¬ 
lity  of  the  airplane? 

•  What  is  the  effect  of  sweep- 
back  on  lateral  stability? 

•Name  and  identify  rhe  three 
axes  of  an  aircraft  and  the 
control  surfaces  which  pro¬ 
vide  for  rolling,  pitching 
and  yawing. 

•  What  are  some  of  the  factors 
which  may  cause  flutter  of 

a  control  surface? 

•  Describe  the  action  of  a 
servo  or  booster  tab. 
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•What  is  the  difference  be¬ 
tween  angle  of  incidence 
and  angle  of  attack? 

•  What  design  features  may 
be  incorporated  to  compen¬ 
sate  for  the  torque  effecc 
of  the  engine'  propeller? 

•  What  design  features  may 
be  incorporated  to  provide 
directional  stability  to  the 
airplane? 

•  What  features  contribute  to 
lateral  stability? 

•  For  what  flight  condition 
is  an  airplane  rigged? 

•  For  what  reasons  may  an 
airplane  be  placarded  to 
prohibit  specified  maneuvers? 

•  What  is  the  effect  of  gusts 
and  turbulence  upon  an  air¬ 
plane  in  flight? 

•  How'  does  wing  loading  and 
power  loading  relate  to 
performance  of  an  airplane? 

.\t  In  ;tn  s  (..beck  hems 

Did  the  student: 

Label  drawings  pro-  •Use  correct  nomenclature 
vtded  in  the  information  and  correctly  label  each 

sheets  to  illustrate:  drawing? 

a.  Three  axes  of  an  •Correctly  describe  air- 

airplane.  flows  and  interpret  the 

b.  Motion  around  the  principles  of  density, 

axes.  center  of  lift,  etc.? 

c.  Aerodynamic  forces. 

d.  Center  of  pressure 
and  center  of  lift. 

Use  mode!  or  sketches  to 
interpret  the  theories  and 
explain  the  aerodynamics 
of  flight. 

23.  RIG  ROTARY  WING  AIRCRAFT.  (FIT  -  8  hrs., 

T  H  iirs. ,  L  S  0  hrs.)  1  segment 

fUNl  T  LEVEL  1) 

l  si;  nomenclature  applicable  to  rotary 

WINCi  AIRCRAFT. 

'SEGMENT  A,  LEVEL  1) 

Student  Performance  Cioal 
•  (liven: 

Information  sheets  containing  unlabeled  drawings 
of  rotarv  wing  aircraft  and  appropriate  rotary  wing 
reference  manuals. 


•  Performance: 

The  student  will  label  the  drawings,  identifying 
the  three  axes  of  a  rot  or  craft  and  the  movement 
about  each  of  the  axes  induced  bv  operation  of  the 
flight  controls.  He  will  locate  information  in  the 
manual  which  will  enable  him  to  recognize  and 
explain: 

a.  The  cause  and  effect  of  blade  stall  when  heli¬ 
copters  are  operating  at  nigh  speed. 

b.  The  cause  of  vertical  vibrations. 

c.  I'he  methods  of  tracking  main  rotor  blades. 

d.  The  preparation  required  prior  to  rigging  a 
rotorcraft . 

•  Standard: 

The  drawings  will  be  correctly  labeled.  Correct 
nomenclature  will  be  used  throughout  the  explana- 
t  ions. 

Ki’\  r f tints  /■•<  erfhtu  k 

Rotary  w-ing  •What  is  the  primarv  difference 

characteristics.  between  a  helicopter  and  an 

autogyro? 

•  Why  is  the  weight  and  balance 
critical  on  rotary  wing  type 
aircraft  ? 

•  What  characteristics  are  in¬ 
volved  in  determining 
whether  a  helicopter  will 
have  a  single  rotor,  dual 
rotor  or  multi-hladed  rotors? 

Axes  of  a  rotorcraft.  •Identify  and  describe  the 

position  of  the  longitudinal, 
lateral  and  vertical  axes. 

Primary  flight  controls.  •What  effect  does  the  rudder 
have  on  the  control  of  a 
helicopter? 

•  What  is  the  effect  of  collec¬ 
tive  pitch  on  the  movement 
of  a  helicopter? 

•  What  effect  does  the  torque- 
rotor  have  on  a  helicopter? 

•  What  is  the  meaning  of  the 
terms  "retreating  advancing" 
blade  as  applied  to  the 

hcl  j  copter  ? 

•  Why  do  some  rotarv  wing 
aircraft  employ  cyclic  pitch 
in  the  main  rotor  assembly? 

•  What  are  some  of  the  factors 
which  currently  limit  the 
speed  of  helicopters? 

Maintenance  concepts.  •  Using  the  maintenance 

manual  as  a  reference,  de¬ 
scribe  the  safety  precautions 
to  be  observed  when  tracking 
a  rotor  blade. 


Maneuvers. 

a.  Straight  and  level 
flight. 


b.  Performance 
limit  at  ions. 


•  What  are  some  of  the  causes 
of  vertical  vibrations  in  a 
helicopter? 

•  What  ratio  vibration  will  re¬ 
sult  from  an  “out-of-track  ' 
rotor  blade? 

•  What  is  the  first  step  in 
preparing  a  helicopter  for 
rigging? 

24.  CHECK  ALIGNMENT  OF  STRUCTURES.  (HIT 

10  hrs.,  T  =  2  hrs.,  L  S  ;■  8  hrs.)  1  segment 
(UNIT  LEVEL  2' 

VERIFY  ALIGNMENT  OF  STRUCTURE. 

(SEGMENT  A,  LEVEL  2) 

Student  Performance  Goal 

•  (iiven: 

Written  procedure  sheets,  appropriate  reference 
manuals  and  an  airplane  or  aircraft  mock-up  with  an 
airplane  fuselage,  landing  gear,  wing  structure  and 
empennage. 

•  Performance: 

The  student  will  level  the  fuselage  and  verify  align¬ 
ment  of  the  structure.  On  an  internally  braced  wing 
section,  the  student  will  use  tools  and  make  adjust¬ 
ments  to  ensure  the  alignment  of  wing  spars,  square¬ 
ness  of  bays  and  tension  of  the  bracing.  I  sing  the 
data  available  in  the  manufacturer's  manuals,  he 
will  interpret  the  information  and  make  the  measure¬ 
ments  necessary  ro  verify’  rhe  alignment  of  landing 
gear,  wings  and  fixed  tail  surfaces. 

•  St.  ridard: 

All  measurements  will  be  made  in  accordance  with 
the  procedure',  provided.  Adjustments  will  be  made 
.is  needed  to  align  the  structure  within  the  tolerances 
specified  in  the  manuals. 

/.«  v  /’«/'«.*'•  /  «  .  Mun  K 

Fuselage  station  •What  is  the  purpose  and  use 

numbering  sy stems.  of  station,  buttock  and 

waterlines? 

•  Where  is  the  "zero”  station 

of  a  fuselage  usually  located? 

•  Whv  is  the  alignment  of  a 
fuselage  critical? 

•  What  could  result  if  a  fuse¬ 
lage  is  twisted? 

•  Where  would  a  mechanic 
find  information  that  would 
specify  the  leveling  methods 
tor  a  particular  type  and 
model  of  airplane? 


•  flow  could  a  mechanic 
verify  rhe  accuracy  ot"  a 
spirit  level  or  a  bubble 
protractor  ? 

•  in  whar  manner  could  plumb 
bobs  be  used  to  verify 
alignment  of  a  fuselage? 

Wing  station  num*  •What  is  the  correct  starting 

bering  systems.  point  when  tramming  a  wing? 

•  How  are  the  tramming  points 
of  a  wing  established? 

•  Name  the  tools  that  would 
be  used  and  describe  the 
procedure  that  would  be 
followed  to  tram  a  wing. 

•  What  problem  exists  if  the 
bays  of  a  wing  are  square 
but  the  spars  are  not 
straight  ? 

•  How  can  a  mechanic  de¬ 
termine  the  correct  tension 
for  the  drag  and  anti-drag 
wires? 

L sing  manufacturer’s  •What  tools  are  necessary 
manuals.  and  what  procedure  would 

he  followed  to  verifv  the 
'rig”  and  alignment  of  the 
fixed  tail  surfaces  of  an 
airplane? 

•  If  the  manual  indicates 
that  the  vertical  fin  is 
"off-set.”  explain  the  reason 
for  and  the  direction  in 
which  the  fin  will  be  off-set. 

•  Describe  a  procedure  that 
could  be  used  to  measure: 

a.  Incidence  of  a  wing. 

b.  Dihedral. 

•  I'.xplain  whv  wings  are 
“washed-in  and  washed-out*' 
and  what  flight  character¬ 
istics  will  result  if  a  wing 
has  excessive  wash- in. 

•  How  does  "wash-in  and 
wash-out"  affect  the  direc¬ 
tional  stability  of  an  air¬ 
plane? 

•  What  design  feature  permits 
adjustment  of  the  angle  of 
incidence  on  wings  which 
have  only  a  single  strut  at 
the  main  spar? 

•  hxplain  why  some  airplanes 
have  "off- set”  and  or  canted 
thrust  lines  for  the  engines. 

•  ft here  would  such  informa¬ 
tion  be  pub l i shed? 
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.{entities 


Check  Items 
Did  the  student: 


Level  and  check 
alignment  of  a  fuse- 
lage. 

Adjust,  align,  and  < 

tension  an  internally 
braced  wing. 

Check  alignment  of  an 
assembled  airplane, 
verifying: 

a.  Gear  alignment. 

b.  Wing  alignment. 

c.  Empennage  alignment. 


•  Locate  and  correctly  in¬ 
terpret  reference  information? 

•  Use  tools  prescribed  in  the 
procedure  sheet? 

•  Follow  correct  procedures? 


25.  ASSEMBLE  AIRCRAFT.  (FIT  =  7  hrs.,  T  -  1 

hr.,  L/S  =  6  hrs.)  1  segment 

(UNIT  LEVEL  3i 


ASSEMBLE  COMPONENTS. 

(SEGMENT  A,  LEVEL  3) 


Student  Performance  Goal 

•  Given: 

An  assembly  project,  mock-up  panel  or  an  identi¬ 
fiable  assembly  of  typical  components  on  an  air¬ 
plane  (landing  gear,  control  surface,  etc.)  and  a 
procedure  sheet,  drawing  or  maintenance  manual. 

•  Performance: 

The  student  will  identify  and  select  the  required 
har  ware  (bolts,  nuts,  screws,  etc.)  from  an  as¬ 
sortment  ot  supply  room.  He  will  install,  torque 
and  safety  these  fasteners  on  the  mock-up  panel 
or  in  the  assembly- 

•  Standard: 

The  procedure,  torque  calves  and  safeties  will  be 
in  accordance  with  the  procedure  sheets,  drawings 
or  the  manufacturer’s  manuals. 

Key  Points  V eedhack 

Bolted  installations.  *In  what  directions  are  the 
bolts  usually  installed  in 
an  airplane?  Give  ex¬ 
amples  of  some  conditions 
which  might  cause  bolt 
direction  to  vary  from  the 
general  installation  cri¬ 
teria. 

•  What  is  meant  by  the  term 
“interference”  fit  ? 


Aircraft  nuts. 


Safety ing  devices. 


Screws. 


•  How  is  the  grip  length  of  a 
bolt  measured? 

•  Describe  some  conditions 
that  preclude  the  use  of 
drilled  shank  aircraft  bolts. 

•  What  is  the  difference  be¬ 
tween  a  plain  nut  and  a 
check  nut? 

•  What  is  the  difference  be¬ 
tween  a  shear  nut  and  a 
castle  nut  and  may  they  be 
used  interchangeably? 

•  Describe  three  different 
types  of  self-locking  nuts. 

•  What  are  the  limitations 
imposed  on  the  use  of  self¬ 
locking  nuts  on  drilled  bolts? 

•  How  many  threads  of  the 
bolt  must  project  through 
the  fiber  collar  of  a  self¬ 
locking  nut? 

•  Describe  some  of  the  limita¬ 
tions  to  the  use  of  self- 
locking  nuts. 

•  Name  two  of  the  materials 
from  which  cotterpins  are 
manufactured. 

•  Name  two  of  the  materials 
from  which  safety  wire  is 
manufactured. 

•How  may  a  mechanic  dis¬ 
tinguish  between  a  lock- 
washer  and  a  shake-proof 
washer  ? 

•  What  will  most  likely  result 
if  a  safety  wire  is  twisted 
too  tightly? 

•  Why  are  cotterpins  not  con¬ 
sidered  an  acceptable 
safety  for  nuts  installed 
on  studs? 

•  What  are  some  of  the  dif¬ 
ferences  between  a  machine 
screw  and  an  NAS  screw? 

•  How  may  a  mechanic  iden¬ 
tify  and  distinguish  between 
a  stress  screw  and  a  clevis 
bolt? 


\  ctn  it  tv. s 


(  hi  (  K  I fr 

Did  the  student : 


Install  components  •Use  the  hardware  specified 

on  mock-up  or  assembly  in  the  procedure  sheets  or 
using  bolts,  screws,  manual? 

nuts  and  safeties.  •Follow  the  procedure  spe¬ 

cified? 
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Materials. 


•  Torque  to  correct  values? 

•  Safety  the  completed 
assembly? 

26.  BALANCE  AND  RIG  MOVABLE  SURFACES. 

(FIT  =  24  hrs.,  T  =  4  hrs.,  L/S  =  20  hrs.) 

6  segments 

(UNIT  LE^EL  3) 

IDENTIFY  AIRCRAFT  CONTROL  CABLE. 

(SEGMENT  A,  LEVEL  2) 

Student  Performance  Goal 

•  Given: 

Assorted  samples  of  aircraft  control  cables,  identi¬ 
fication  tags,  and  reference  catalogs  or  appropriate 
publications. 

•  Performance: 

The  student  will  measure  the  diameter  of  each 
cable,  determine  the  material  from  which  the  cable 
was  manufactured,  tag  the  cable,  identifying  the 
diameter  type,  material  and  approximate  tensile 
strengrh. 

•  Standard: 

Identification  of  the  cable  diameter,  type,  and 
material  will  be  without  error.  Tensile  strength 
will  be  identified  in  accordance  with  reference 
information. 

Key  Points  Feedback 

Types  of  control  cable.  »What  is  meant  by  a  "single 
wire”  in  an  aircraft  control 

a.  Non-flexible.  cable? 

•  How  would  a  mechanic 

b.  Flexible.  identify  the  core  strand  in 

a  piece  of  aircraft  control 

r.  Extra-flexible.  cable? 

•  What  name  is  given  to  a 

d.  Fiber  cores.  process  of  manufacturing 

in  which  the  wires  and 
strands  are  shaped  or 
formed  before  the  cable  is 
woven  into  final  shape? 

Size  of  cable.  «Since  a  cable  is  not  a 

perfectly  circular  shape, 
how  is  the  diameter  of  a 
cable  measured? 

•  Is  the  diameter  of  a  control 
cable  measured  in  fractions 
or  decimal  graduations? 

•  What  is  the  smallest  dia¬ 
meter  cable  which  may  be 
approved  in  the  primary  flight 
control  systems  of  an  airplane? 


•  What  material  is  used  in 
the  production  of  control 
cables  for  a  float  plane 
or  amphibian? 

•  What  simple  test  may  be 
employed  to  identify  a 
stainless  steel  control 
cable? 

•  What  is  the  name  of  one  of 
the  common  protective 
finishes  that  is  applied 
to  control  cables? 

Activities  Check  Items 

Did  the  student: 

•Use  the  correct  tools  to 
measure  the  diameter  of 
the  cable? 

•  Correctly  judge  materials 
and  determine  the  type  of 
cable? 

•  Use  reference  information 
to  determine  tensile 
strength  s? 

INSTALL  SWAGED  CABLE  TERMINALS. 

(SEGMENT  B.  LEVEL  3) 

Student  Performance  Goal 

•  Given: 

A  24  inch  length  of  7  X  19  aircraft  control  cable, 
a  project  jig  and  the  appropriate  terminals  and 
tools,  AC  43.13—1  or  equivalent  publication. 

•  Performance: 

The  student  will  install  a  nicopress  sleeve  and 
thimble  at  one  end  of  the  cable  and  a  swaged  fitting 
at  the  other  end.  He  will  cut  the  cable  in  two  and 
splice  with  nicopress  sleeves  to  the  predetermined 
dimensions  of  the  project  jig. 

•  Standard: 

All  procedures  will  comply  with  the  quality  stand¬ 
ards  of  AC  43.13-1  or  equivalent  publication. 

Key  Points  Feedback 

Nicopress  terminals.  »What  are  the  two  types  of 
cable  terminal  ends? 

•  What  percentage  of  the 
cable  strength  may  be 
maintained  in  a  swaged 
type  terminal? 

•  What  percentage  of  the  cable 
strength  may  be  maintained 
in  a  hand  tucked  splice? 


Tag  cables,  identi¬ 
fying  diameter,  type 
of  cable,  material  and 
approximate  tensile 
strength. 
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Swaged  terminals. 


Cutting  control  cables. 


Actii  ities 


Install  a  nicopress 
terminal,  sleeve  and 
thimble. 


Install  swaged  ter¬ 
minal  (eye,  fork  or 
threaded  end  terminal). 


Cut  cable. 


•  What  materials  are  used 
in  the  manufacture  of  nico- 
press  sleeves? 

•  Describe  the  correct  se¬ 
quence  for  swaging  a 
nicopress  sleeve. 

•  Describe  the  shapes  of 
four  different  types  of 
swaged  terminals. 

•  Why  is  it  a  good  practice 
to  slightly  bend  the  cable 
as  it  is  positioned  into  the 
fitting  before  swaging? 

•  How  is  masking  tape 
used  to  detect  slip¬ 
page  during  swaging  of  a 
terminal? 

•  What  is  the  purpose  of  the 
paint  that  is  applied  be¬ 
tween  the  cable  and  the 
swaged  terminal? 

•  By  what  method  is  the  ac¬ 
ceptability  of  the  swaging 
operation  judged? 

•  Describe  two  acceptable 
methods  for  cutting  air¬ 
craft  control  cables. 

•  Why  should  a  welding  torch 
not  be  used  to  cut  control 
cables? 

•  Why  is  a  hacksaw  not  an 
acceptable  tool  for  cutting 
cable? 

•  What  procedure  may  be  used 
to  prevent  fraying  of  a  con¬ 
trol  cable  as  it  is  cut? 

Check  hems 
Did  the  student: 

•  Follow  correct  procedure 
when  swaging  the  nico¬ 
press  sleeve? 

•Check  the  swaged  sleeve 
for  proper  after- swage 
dimensions? 

•  Insert  cable  to  correct 
depth  in  terminal  and  mark 
to  detect  slippage? 

•  Swage  terminal  and  check 
dimension  following  swag¬ 
ing? 

•  Inspect  swaged  terminal 
for  deformation? 

•  Wrap  cable  to  preclude 
fraying  and  cut  in  an 
acceptable  manner? 


Splice  cable  to  length 
using  two  nicopress 
sleeves. 


•  Achieve  correct  length  of 
spliced  cable? 

•  Swage  nicopress  sleeves 
in  correct  sequence? 


VERIFY  CORRECT  CONTROL  RESPONSE. 

(SEGMENT  C,  LEVEL  2! 

Student  Performance  Goal 

•  Given: 

A  completely  assembled  airplane  with  operating 
primary  and  secondary  flight  controls  and  a  dia¬ 
gram,  drawing  or  sketch  of  the  control  surfaces  of 
the  airplane. 

•  Performance: 

The  student  will,  while  seated  in  the  pilot  or  co¬ 
pilot’s  position,  physically  move  each  primary  and 
secondary  flight  control.  On  the  drawing  or  sketch, 
he  will  write  the  direction  that  the  control  surface 
moves,  the  reaction  of  the  airplane  to  this  applied 
control.  He  will  explain  the  purpose  of  differential 
control  and  the  function  of  control  surface  locks. 

•  Standard: 

The  diagrams  will  be  correctly  labeled  and  explana¬ 
tions  will  be  without  error. 


Key  Points 

Control  movement  and 
resultant  control  sur¬ 
face  displacement. 


Control  surface  dis¬ 
placement  and  resultant 
action  of  the  airplane. 


Effect  of  tabs  on  pri¬ 
mary  control  surfaces. 


Feedback 

•  In  which  direction  is  the 
control  wheel  rotated  to 
move  theright  aileron  down? 

•  In  which  direction  is  the 
control  yoke  moving  as  the 
elevator  travels  upward? 

•  If  the  right  rudder  pedal  is' 
moving  forward,  in  which 
direction  is  the  rudder  moving? 

•  When  the  elevator  is  moved 
downward,  how  does  the 
airplane  react? 

•  Around  which  axis  does 
the  airplane  rotate  when 

the  control  wheel  is  rotated? 

•  How  does  the  airplane  react 
to  forward  movement  on  the 
control  yoke? 

•  In  which  direction  will  an 
elevator  tab  move  as  the 
trim  tab  control  is  moved 
toward  the  "nose-up”  trim 
position? 

•  In  which  direction  will  a 
rudder  tab  move  as  the 
rudder  trim  control  is  moved 
to  a  nose-right  position? 


164 


tin  which  direction  will  an 
elevator  servo  tab  move 
when  the  control  column 
is  moved  forward? 

Controllable  flaps,  •  What  hazard  is  associated 

slots  and  high-lift,  with  unequal  or  assymetrical 

high-drag  devices.  flap  positions? 

•  Why  do  ailerons  often  have 
greater  up-travel  than  down- 
travel? 

•  Why  do  the  elevators  often 
move  farther  in  their  up 
travel? 

•  What  mechanical  device  or 
linkage  permits  differential 
travel  within  a  control  sys¬ 
tem? 

Control  locks.  «What  is  the  function  of  a 

control  surface  lock? 

•  What  hazard  could  exist  if 
control  locks  are  engaged 
during  flight? 

Activities  Check  Items 

Did  the  student: 

•  Correctly  diagram  the  con¬ 
trol  responses? 

•  Interpret  reaction  of  the 
airplane  to  the  control  sur¬ 
face  displacement? 

•  Use  correct  nomenclature 
as  part  of  the  explanation? 

INSTALL  AND  TENSION  A  CONTROL  CABLE,  IN¬ 
SPECT  A  CABLE  CONTROL  SYSTEM. 

^SEGMENT  D,  LEVEL  3) 

Student  Performance  Goal 

•  Given: 

A  specified  make  and  model  of  airplane,  the  asso¬ 
ciated  service  manual,  a  replacement  control  cable 
for  one  of  the  flight  controls,  appropriate  tools,  and 
an  inspection  report  form. 

•  Performance: 

The  student  will  install  an  elevator,  rudder,  or 
aileron  cable,  use  a  tensiometer  to  establish  cor¬ 
rect  cable  tension,  safety  all  turnbuckles  and 
attaching  devices  in  accordance  with  the  service 
manual.  He  will  inspect  the  control  systems  of 
the  airplane  for  cable  wear,  tension,  pulley  wear 
and  rotation,  swaged  terminal  slippage,  turnbuckle 
safety,  corrosion  and  control  surface  travel,  and 
record  discrepancies  on  a  report  form. 


•  Standard: 

Work  accomplished  will  be  of  return-to-flight  quality. 
Descrepancies  found  during  inspection  of  the  con¬ 
trol  system  will  be  recorded  in  accordance  with 
Chapter  4,  AC  43.13—1  and  the  airplane  service 
manual . 

Key  Points  Feedback 

Removal  and  installa-  »What  is  the  purpose  of  a 
tion  of  a  cable.  cable  quick-disconnect? 

Where  are  quick-disconnects 
usually  located  in  the  sys¬ 
tem? 

•  If  a  cable  does  not  incor¬ 
porate  a  quick-disconnect, 
how  is  the  cable  disconnected 
from  the  system? 

•  As  a  cable  is  being  removed, 
what  is  the  function  of  a 
cable  "snake”? 

•  What  airworthiness  standards 
apply  to  bent,  kinked,  rusted, 
corroded  cables,  or  to  cables 
with  broken  wires? 

•  What  are  the  limits  of  angu¬ 
lar  alignment  of  cables  into 
pulleys  and  fairleads? 

•  What  effect  does  tempera¬ 
ture  have  on  the  tension  of 
control  cables? 

•  What  are  some  of  the  results 
of  over-tensioning  of  the 
cables  in  a  control  system? 

•  Why  are  temperature  com¬ 
pensators  rarely  found  in 
the  cable  systems  of  single 
engine  airplanes? 

Tension  of  cables.  «Hov  may  a  mechanic  verify 
the  accuracy  of  a  cable 
tensiometer? 

•  What  features  of  some  ten¬ 
siometers  makes  it  possible 
to  read  cable  tensions  when 
the  dial  of  the  tensiometer 
is  not  visible? 

•  What  problem  may  occur  if 
a  mechanic  fails  to  hold 
the  cable  terminals  while 
rotating  the  barrel  of  a 
turnbuckle? 

•  What  is  the  procedure  for 
applying  paralketone  to  a 
control  cable?  What  kinds 
of  cable  do  not  require 
corrosion  protection? 


Move  flight  controls 
and  label  diagram  or 
drawing  to  illustrate 
control  and  airplane 
response. 


Standard  cable  hard-  «From  what  materials  are 
ware.  (Clevises,  pulleys  made? 

shackles,  clevis  pins,  «How  is  the  size  of  a  pulley 
bolts,  nuts,  pulleys,  measured? 

turnbuckles,  etc.)  »What  kinds  of  pulleys  re¬ 

quire  lubrication? 

•  Describe  a  technique  that 
may  be  used  to  detect 
broken  wires  in  a  cable. 

•  At  what  position  along  the 
length  of  a  cable  is  wear 
most  likely  to  occur? 

Where  will  corrosion  occur? 

•  What  is  the  purpose  of  a 
pulley  guard? 

•  What  limits  are  usually 
applied  to  wear  in  the 
cable  groove  of  a  pulley? 

•  Describe  the  conditions 
which  lead  to  "brinnelling” 
of  the  bearing  in  a  pulley. 

•  Describe  the  wear  pattern 
which  would  be  sufficient 
cause  for  rejection  of  a 
fairlead. 

•  What  is  the  maximum  thread 
exposure  beyond  the  barrel 
of  a  turnbuckle  assembly? 

•  How  may  a  mechanic  dis¬ 
tinguish  between  a  "long” 
and  a  "short”  turnbuckle 
barrel? 

Control  surface  travel.  »Where  does  a  mechanic 

find  published  specifica¬ 
tions  pertaining  to  control 
surface  travel? 

•  Describe  some  of  the 
methods  used  to  limit  con¬ 
trol  surface  travel. 

•  Why  is  over-travel  or  under- 
travel  of  a  control  surface 
critical? 

Activities  Check  Items 

Did  the  student: 

Remove  and  install  »Locate  information  in 
a  control  cable.  reference  manuals? 

•  Follow  prescribed  proce¬ 
dure? 

•  Block  or  lock  the  controls 
in  neutral? 

•  Use  snakes  to  insure  cor¬ 
rect  passage  and  path  of 
cable? 

•  Use  correct  attaching 
hardware? 

•  Adjust  and  check  tension? 


•  Safety  in  accordance  with 
manual  and/or  AC  43.13—1? 

Inspect  complete  »Use  appropriate  reference 

cable  operated  control  manuals? 
system  of  a  specific  •  Follow  prescribed  procedure 
airplane.  «Remove  necessary  inspec¬ 

tion  plates  and  panels? 

•  Inspect  cables  (release  ten¬ 
sion  and  reverse  bending 
cable  in  suspect  areas)? 

•  Check  pulleys  for  wear, 
rotation  and  lubrication- 
pulley  brackets  and  guards? 

•  Inspect  cable  terminal  ends 
and  attaching  hardware? 

•  Re-tension  cables  to  spe- 
cificat  ions? 

•  Check  control  surface  travel 

•  Safety  as  required? 

Record  discrepancies  .Make  written  record  of  dis- 
on  report  form.  crepancies  as  found? 

CHECK  STATIC  BALANCE  OF  A  CONTROL 
SURFACE. 

(SEGMENT  E,  LEVEL-  3) 

Student  Performance  Goal 

•  Given: 

A  balanced  type  aircraft  control  surface  which  is 
not  in  balance  and  the  manufacturer’s  service  in¬ 
structions. 

•  Performance: 

The  student  will  interpret  the  manufacturer's  in¬ 
structions,  follow  procedure  and  use  equipment  to 
check  the  unbalance  of  the  control  surface.  He 
will  recommend  correct  action  to  balance  the  sur¬ 
face. 

•  Standard: 

The  corrective  action  recommended  by  the  student 
will  be  in  accordance  with  the  procedure  recom¬ 
mended  in  the  manual. 

Key  Points  Feedback 

Balanced  control  «Why  are  the  movable  con- 

surfaces:  trol  surfaces  of  some  air¬ 

planes  balanced? 

a.  Static  balance.  »How  critical  is  the  balance 

of  a  control  surface?  For 
example,  if  a  balanced  con¬ 
trol  surface  is  re-painted, 
should  the  balance  be 
checked? 


b.  Aerodynamic 
balance. 


Check  balance  of  a 
control  surface. 


Recommend  correc¬ 
tive  action  to  balance 
the  surface. 


•  How  is  aerodvnamic  balance 

of  a  movable  surface  achieved? 

•  Distinguish  between  static 
and  dynamic  balance  of  a 
control  surface. 

•  Locate  reference  informa¬ 
tion  in  manufacturer’s  ser¬ 
vice  manual? 

•  Install  surface  in  balancing 
fixture  and  make  an  inspec¬ 
tion  for  accumulated  dirt, 
debris  or  damage? 

•  Follow  instructions  and  pro¬ 
cedure  for  using  balance 
weights  and  balance  arm 
j‘g? 

•  Correctly  judge  the  balance 
of  a  control  surface? 

•Outline  procedure  and  in¬ 
terpret  information  regard¬ 
ing  rebalancing  ot  a  sur¬ 
face? 


INSPECT  AND  ADJUST  PUSH-PULL  CONTROL 
SYSTEMS. 

(SEGMENT  P,  LEVEL  3'/ 


Inspection  and  adjust¬ 
ment  of  push-pull 
systems. 


•  V,  l.t i  s.ifetying  methods 
arc  used  for  the  adiustable 
rod  ends  in  a  push-pull 
system? 

•  Describe  a  self-aligning 
bearing. 

•  How  is  differential  travel 
achieved  in  a  push-pull 
system? 

•  How  is  the  "neutral”  posi¬ 
tion  of  a  bellcrank 
establi  shed? 

•  Where  will  the  limit  stops 
for  a  push-pull  system  be 
located? 

•  How  is  control  surface 
travel  adjusted  in  a  push- 
pull  system? 

•  Whar  reference  publication 
would  specify  the  lubrica¬ 
tion  requirements  for  self¬ 
aligning  bearings? 

•  If  binding  isr  detected  at 
the  extreme  travel  limit 
of  a  push-pull  system, 
where  is  the  fault  most 
probably  located? 


Student  Performance  Goal 
m  Given. 

Written  procedures  and  inspection  report  forms  and 
an  airplane  incorporating  a  push-pull  control  system. 

•  Performance: 

The  student  will  inspect  the  bellcranks,  push-pull 
tubes,  rod  ends,  guides,  adjust  the  travel  of  the 
movable  control  surfaces  and  safety  the  control 
system  in  accordance  with  the  service  manual  for 
that  particular  make  and  model  of  aircraft. 

•  Standard: 

Inspections,  adjustments  and  safetving  of  the  sys¬ 
tem  will  meet  return-to-flight  standards. 


Activities 


Chet  k  Items 
Did  the  student: 


Inspect  and  adjust 
a  push-pull  control 
system. 


•  Correctly  interpret  informa¬ 
tion  from  the  manuals? 

•  Follow  correct  inspection 
and  adjustment  procedures? 

•  Detect  wear,  interference 
and  binding  in  system? 

•Check  bearing  condition 
and  requirement  for  lubri¬ 
cation? 

•  Check  thread  engagement 
at  terminals  and  safetving 
throughout  the  system? 


Key  Points 

Push-pull  and  torque 
tube  type  actuating 
systems. 


Feedback 

•  How  does  the  sixe  of  an 
airplane  limit  the  use  of 
push-pull  control  systems? 

•  What  affect  does  tempera¬ 
ture  have  on  a  push-pull 
control  system? 

•  What  design  feature  in  a 
push-pull  control  system 
makes  it  possible  to  in¬ 
spect  the  engagement  of 
threads  in  the  terminal  ends? 


27.  JACK  AIRCRAFT.  (HIT  3  hrs.,  T  =  1  hr., 
L/S  =  2  hrs.)  1  segment 

(UNIT  LEVEL  3) 


JACK  AIRCRAFT. 


(SEGMENT  A,  LEVEL  3' 


Student  Performance  Goal 
•  Given: 

A  specified  make  and  model  airplane;  associated 
service  manual,  jacks,  jack  pads  and  ballast. 


•  Performance: 

The  student  will  use  the  appropriate  equipment, 
ballast,  and  follow  procedures  to  raise  and  sub¬ 
sequently  lower  the  aircraft. 

•  Standard: 

Jacking  of  the  airplane  will  be  in  accordance  with 
the  procedure  detailed  in  the  service  manual. 

Kcx  Points  l:  red  bark 

Jacking  equipment  »What  governs  the  maximum 

and  procedures.  allowable  jacking  weight 

of  an  airplane? 

•  What  publication  will  con¬ 
tain  information  detailing 
the  type  of  jacks  and  pads 
to  be  used? 

•  Under  what  conditions  may 
ballast  be  required  while 
jacking  an  airplane? 

•  In  general,  why  should  all 
jacks  be  raised  and  lowered 
simultaneously  ? 

•  If  possible,  why  should  an 
airplane  be  jacked  while 
it  is  inside  the  hangar? 

•  Why  should  the  jacks  be 
removed  from  a  position 
under  the  airplane  imme¬ 
diately  after  lowering  the 
airplane  onto  the  landing 
gear? 

•  What  are  scissor  chocks 
or  strut  restraint  cables? 


\(7/i  itic  s 


( .  f’t  <  *  /;<•/'.  s 

Did  the  student : 


Prepare  area  and 
equipment  for  jacking. 


Raise  and  lower  the 
airplane. 


•  Correctly  interpret  informa¬ 
tion  and  procedure? 

•  Have  area  and  all  equipment 
ready  for  jacking? 

•  Correctly  position  aircraft 
for  jacking* 

•  Install  jack  pads? 

•  Install  ballast  as  required? 

•  Correctly  position  jacks? 

•  Protect  aircraft  from  wind 
current  s? 

•  Follow  correct  jacking  pro¬ 
cedure  ? 

•  Jack  evenly? 

•  Position  locks  as  jacks  are 
raised  and  lowered? 

•  Check  overhead  clearance? 

•  Clear  area  before  lowering? 

•  Remove  jacks  immediately 
after  lowering  the  airplane? 
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AIRFRAME  INSPECTION 


28.  PERFORM  AIRFRAME  CONFORMITY  AND  AIR- 

•  What  time  limit  applies 

WORTHINESS  INSPECTIONS.  (HIT  20hrs„ 

between  the  completion 

T  2  hr';..  I.  S  lb  hr-..)  1  segment 

of  the  annual  inspect  ion 

'UNIT  LEVEL  3) 

and  notification  to  the  E  AA 

PERFORM  100  HOUR  OR  ANNUAL  INSPECTION. 

field  office? 

•  If  an  unairworthy  condition 

'SEGMENT  A,  LEVEL  3) 

is  disclosed  as  a  result 

Student  Performance  Goal 

of  an  inspection,  how  may 
the  aircraft  be  returned 

•  Given: 

Inspection  entries 

to  service? 

•  In  which  of  the  logbooks 

Manufacturer's  and  FAA  manua l.s,  wrirren  procedures 

and  records. 

is  the  100  hour  or  annual 

and  forms,  and  a  completelv  assembled  airplane. 

inspection  signed  off? 

•  Performance: 

•  What  technical  phraseology 
is  used  in  the  logbook 

The  student  will  accomplish  a  100  hour  or  annual 

entry  describing  an  annual 

inspection  of  the  airplane  and  record  the  conditions 

inspection? 

disclosed  as  a  result  of  the  inspection. 

•  If  a  progressive  inspection 

•  Standard: 

is  being  recorded  in  the 
aircraft  maintenance  file, 

The  procedures,  nomenclature  and  technical  terms 

what  phraseology  is  used 

used  to  describe  the  conditions  detected  by  the 

to  describe  the  inspection? 

inspection  will  reflect  ret  urn-to-flight  standards. 

•  If  a  manufacturer's  recom¬ 

Act  Po.'/r/s  l  ivi/hii  1 

mended  inspection  is  con¬ 
ducted  in  lieu  of  the  E AA 

100  hour  or  annual  •What  established  the  fre- 

recommended  inspection, 
what  phraseology  is  cor¬ 

inspectiun.  guency  and  type  of  inspec¬ 

rect? 

tions  that  are  necessarv  to 

•  What  is  the  importance  of 

an  airplane  and  powerplant? 

dating  the  entry  describing 

•  Under  what  operating  con¬ 

an  inspection? 

ditions  does  a  100  hour  in¬ 

•  Why  must  a  mechanic  sign 

spection  become  mandatory? 

an  inspection  entry  and 

•  Under  what  conditions  may 

indicate  his  mechanic  cer¬ 

an  airplane  be  operated  if 

tificate  number? 

a  required  100  hour  inspec- 

tion  is  overdue? 

Ai  In  tin  s 

(.hccL  It (  tv -V 

•  Who  is  authorized  to  conduct 

Did  the  s'tudent : 

a  routine  100  hour  inspection? 

•  Who  is  authorized  to  accom¬ 

Inspect  the  air¬ 

•  Knsure  that  all  reference 

plish  an  annual  inspection? 

plane. 

manuals,  forms,  procedure 

•  What  is  the  maximum  time 

sheets,  etc.,  were  read)]' 

authorized  between  annual 

Accomplish  a  100 

available? 

inspect  ion  s? 

hour  or  annual  inspec¬ 

•  Prepare  the  airplane  and 

•  How  is  the  local  FAA  dis¬ 

tion  of  the  airplane. 

work  areas  for  the  inspec¬ 

trict  office  notified  that  an 

tion. ? 

annual  inspection  has  been 

•  Review  all  manufacturer’s 

accomplished? 

bulletins,  alert  notices 

•  What  entry  is  made  in  the 

and  airworthiness  direc¬ 

records  and  what  form  is 

tives? 

displayed  in  an  airplane 

•Conduct  the  inspection  in 

upon  completion  of  an 

accordance  with  a  written 

annual  inspection "* 

procedure  sheet? 
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•  Secure  all  inspection 
openings,  access  doors, 
fairings,  etc.,  upon  com¬ 
pletion  of  the  inspection? 
Make  maintenance  •Use  correct  phraseology? 

record  entries.  *Make  accurate,  concise, 

legible  entries?  Date  and 
sign  the  entry?  Enter  his 
mechanic  certificate  num¬ 
ber? 


OUTLINE  AIRFRAME  CURRICULUM  -  PART  II,  AIRCRAFT  SYSTEMS  AND  COMPONENTS 
Instructional  Units,  Segments  and  Estimated  Instructional  Time 


AIRCRAFT  ELECTRICAL  SYSTEMS 

1.  INSTALL,  CHECK,  AND  SERVICE  AIRFRAME  ELECTRICAL 
WIRING.  CONTROLS,  SWITCHES,  INDICATORS,  AND 
PROTECTIVE  DEVICES,  -  Level  3 

A.  Types  and  characteristics  of  aircraft  fuses,  circuit 

breakers  and  switches.  -  Level  1 


B  Select  and  install  aircraft  electrical  switches  and 

wiring  to  components,  -  Level  3 


c. 

Installation  requirements  and  characteristics  for 
aircraft  electrical  wiring  systems  and  junction  boxes. 

-  Level  2 

D. 

Install  electrical  terminals,  splices  and  bonding  jumpers. 

-  Level  3 

F.. 

Install  aircraft  electrical  wiring  in  a  conduit. 

-  Level  2 

F. 

Check  and  connect  quick-disconnect  plugs  and  receptacles. 

-  Level  2 

G. 

Protect  electrical  emergency  switches  against  accidental 
actuation. 

-  Level  3 

H. 

Identify  and  describe  characteristics  of  aircraft  high-tension 

and  low-tension  electrical  wiring.  -  Level  2 

INSPECT,  CHECK,  TROUBLESHOOT,  SERVICE  AND  REPAIR 
ALTERNATING  CURRENT  AND  DIRECT  CURRENT  ELECTRICAL 
SYSTEMS.  -  Level  3 

A. 

Methods  of  controlling  output  current  and  voltage  of 
compound  DC  generators. 

-  Level  2 

B. 

Check,  troubleshoot  and  repair  an  aircraft  dual  DC 
generator  electrical  system. 

-  Level  3 

C. 

Methods  of  providing  AC  in  aircraft  having  only  DC 
electrical  systems. 

-  Level  1 

D. 

Troubleshoot  and  repair  a  DC  electrical  system  supplied 
by  an  alternator. 

-  Level  3 

E. 

Characteristics  and  advantages  of  AC  aircraft  electrical 
systems. 

-  Level  1 

F. 

Identify  components  and  operating  elements  of  a  208/114 
volt  AC  aircraft  elec.rical  system. 

-  Level  2 

REPAIR  AIRCRAFT  ELECTRICAL  SYSTEM  COMPONENTS. 

-  Level  2 

A. 

Determine  causes  and  effects  of  switch  chatter  in  solenoid 
switches  and  relays. 

-  Level  2 

B. 

Inspect  installation  and  check  circuits  of  anti -collision 
and  position  lights. 

-  Level  2 

C. 

Inspect,  check,  and  repair  landing  and  taxi  light 
installations. 

-  Level  2 

42.5  hrs. 


38.0  hrs. 


24.5  hrs. 
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D. 

Inspect,  check,  service,  and  repair  aircraft 
interior  lighting  installations. 

-  Level  2 

E. 

Inspect,  check,  service,  and  repair  cockpit  lights 
and  lighting  circuits. 

-  Level  2 

F. 

Inspect  and  check  electrical  equipment  installations  for 
integrity  of  mounting  and  connections. 

-  Level  2 

G. 

Inspect,  check,  and  repair  passenger  call  systems. 

-  Level  1 

H. 

Locate  replacement  procedures  and  parts  numbers  for 
electrical  component  replacement. 

-  Level  2 

Estimated  Instructional  Time  .  .  . 

.  .  105.0  hrs. 

HYDRAULIC  AND  PNEUMATIC  POWER  SYSTEMS 

4. 

IDENTIFY  AND  SELECT  HYDRAULIC  FLUIDS. 

-  Level  3 

2.0  hrs. 

A. 

Identify  and  select  hydraulic  fluids. 

-  Level  3 

5. 

REPAIR  HYDRAULIC  AND  PNEUMATIC  POWER  SYSTEM 
COMPONENTS. 

-  Level  2 

15.0  hrs. 

A. 

Select  and  install  seals. 

-  Level  2 

B. 

Identify,  remove  and  install  a  hydraulic  selector  valve. 

-  Level  2 

C. 

Remove  and  install  pressure  regulators. 

-  Level  2 

D. 

Interpret  and  describe  the  operation  of  a  pneumatic 
power  system. 

-  Level  2 

6. 

INSPECT,  CHECK,  SERVICE,  TROUBLESHOOT  AND  REPAIR 
HYDRAULIC  AND  PNEUMATIC  POWER  SYSTEMS. 

-  Level  3 

55.0  hrs. 

A. 

Solve  problems  involving  force,  area  and  pressure. 

-  Level  2 

B. 

Interpret  reference  information  pertaining  to  operation  of 
a  basic  hydraulic  system. 

-  Level  2 

C. 

Compare  constant  pressure  and  open  center  types  of 
hydraulic  systems. 

-  Level  2 

D. 

Inspect  and  service  hydraulic  reservoirs. 

-  Level  3 

E. 

Identify  and  describe  the  operation  of  constant  and 
variable  displacement  hydraulic  pumps. 

-  Level  2 

F. 

Check,  inspect,  remove  and  install  hydraulic  power  pumps. 

-  Level  3 

G. 

T  roubleshoot  hydraulic  pumps. 

-  Level  3 

H. 

Remove,  install,  inspect,  service  and  check  a  hydraulic 
accumulator. 

-  Level  3 

I. 

Troubleshoot  and  determine  the  cause  of  low,  high  or 
fluctuating  system  hydraulic  pressure. 

-  Level  3 

J. 

Inspect,  check  and  service  a  hydraulically  operated  flap 
system. 

-  Level  3 

Estimated  Instructional  Time .  72.0  hrs. 
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AIRCRAFT  LANDING  GEAR  SYSTEMS 


7.  INSPECT,  CHECK,  SERVICE  AND  REPAIR  LANDING 
GEAR,  RETRACTION  SYSTEMS,  SHOCK  STRUTS, 
BRAKES,  WHEELS,  TIRES,  AND  STEERING  SYSTEMS. 


A. 

B. 

C. 

D. 

E. 

F. 


N. 

O. 


Clean  and  store  tires. 

Inspect,  demount,  repair  and  reinstall  tires  on  wheels. 

Remove,  inspect,  service  and  reinstall  a  wheel  assembly 
on  the  axle. 


-  Level  3 

-  Level  2 

-  Level  3 

-  Level  3 


Disassemble,  identify  components  and  reassemble  mechanical 

and  hydraulic  type  brake  assemblies.  -  Level  2 

Replace  a  brake  actuating  cylinder. 


Adjust  clearance  on  a  shoe,  multiple-disc  and  single-disc 
brake. 


G.  Inspect,  repair  and  operationally  check  a  master 
cylinder. 

H.  Inspect,  service  and  describe  the  operation  of  power 
brake  and  emergency  brake  systems. 

I.  Recognize  probable  cause  of  brake  malfunctions. 

J.  Bleed  air  from  a  hydraulic  brake  system. 

K.  Service,  repair  and  troubleshoot  landing  gear  oleo  struts. 

L.  Describe  the  operation  of  an  oleo  shock  strut. 

M.  Operate,  inspect  and  adjust  a  retractable  landing  gear. 
Check  landing  gear  alignment. 


-  Level  3 

-  Level  3 

-  Level  3 

-  Level  2 

-  Level  2 

-  Level  3 

-  Level  2 

-  Level  2 

-  Level  3 

-  Level  2 


Inspect,  adjust  and  service  nose  and  tailwheel  steering 
and  damping  mechanisms. 


-  Level  3 
Estimated  Instructional  Time  . 


POSITION  AND  WARNING  SYSTEMS 


8.  INSPECT,  CHECK,  AND  SERVICE  SPEED-  AND  TAKEOFF¬ 
WARNING  SYSTEMS,  AND  ANTISKID  ELECTRICAL  BRAKE 
CONTROLS.  -  Level  1 


A.  Principles  of  operation,  inspection  and  checks  of  speed-, 
stall-,  and  takeoff -warning  systems  and  antiskid  brake 

control  systems.  -  Level  I 

B.  Show  simulated  operation  of  antiskid  and  takeoff-warning 

systems.  -  Level  1 

9.  INSPECT,  CHECK,  TROUBLESHOOT,  SERVICE  AND  REPAIR 
LANDING  GEAR  POSITION  INDICATING  AND  WARNING 
SYSTEMS.  -  Level  3 


A.  Inspect,  check,  troubleshoot,  service  and  repair  landing 

gear  position  indicating  and  warning  systems.  -  Level  3 


Estimated  Instructional  Time 


82.0  hrs. 


82.0  hrs. 


11.0  hrs. 


9.0  hrs. 


20.0  hrs. 
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AIRCRAFT  INSTRUMENT  SYSTEMS 

10.  INSTALL  INSTRUMENTS.  -  Level  2 

A.  Handling  and  storing  of  instruments.  -  Level  2 

B.  Install  instrument  panels  and  instruments.  -  Level  2 

11.  INSPECT,  CHECK,  SERVICE,  TROUBLESHOOT,  AND  REPAIR 
HEADING,  SPEED,  ALTITUDE,  TIME,  ATTITUDE,  TEMPERA¬ 
TURE,  PRESSURE,  AND  POSITION  INDICATING  SYSTEMS.  -  Level  2 

A.  Inspect,  check,  service,  troubleshoot  and  repair 

instrument  systems.  -  Level  2 


Estimated  Instructional  Time 

AIRCRAFT  FUEL  SYSTEMS 

12.  INSPECT,  CHECK,  SERVICE,  TROUBLESHOOT  AND  REPAIR 
AIRCRAFT  FUEL  SYSTEMS. 

A.  Inspect  and  service  fuel  tanks. 

B.  Inspect,  check,  service,  troubleshoot  and  repair 
fuel  valves  and  fuel  pumps. 

13.  REPAIR  AIRCRAFT  FUEL  SYSTEM  COMPONENTS. 

A.  Interpret  information  pertaining  to  repair  of  fuel 
system  components. 

14.  INSPECT  AND  REPAIR  FUEL  QUANTITY  INDICATING 
SYSTEMS. 

A.  Inspect  and  troubleshoot  fuel  quantity  indication  systems. 

15.  INSPECT,  CHECK,  AND  REPAIR  PRESSURE  FUELING 
SYSTEMS. 

A.  Describe  the  inspection,  checking  and  repair  of  pressure 
fueling  systems. 

16.  CHECK  AND  SERVICE  FUEL  DUMP  SYSTEMS. 

A.  Describe  the  checking  and  servicing  of  a  fuel  dump  system. 

17.  PERFORM  FUEL  MANAGEMENT,  TRANSFER  AND 
DE  FUELING. 

A.  Perform  fuel  transfer  and  defueling. 

18.  TROUBLESHOOT,  SERVICE,  AND  REPAIR  FLUID  PRESSURE 
AND  TEMPERATURE  WARNING  SYSTEMS. 

A.  Troubleshoot,  service,  and  repair  fuel  pressure  and 

temperature  warning  systems.  -  Level  2 

Estimated  Instructional  Time  .  .  . 

COMMUNICATION  AND  NAVIGATION  SYSTEMS 

19.  INSPECT,  CHECK,  AND  SERVICE  AUTOPILOT  AND 

APPROACH  CONTROL  SYSTEMS.  -  Level  1 


-  Level  3 

-  Level  3 

-  Level  3 

-  Level  2 

-  Level  2 

-  Level  2 

-  Level  2 

-  Level  1 

-  Level  1 

-  Level  1 

-  Level  1 

-  Level  1 

-  Level  1 

-  Level  2 


1 1.0  hrs. 


9.0  hrs. 


20.0  hrs. 


13.0  hrs. 


10.0  hrs. 


6.0  hrs. 


2.0  hrs. 


1.0  hr. 


2.0  hrs. 


2.0  hrs. 


36.0  hrs. 


5.0  hrs. 
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-  Level  1 


A.  Purpose  and  operating  principles  of  autopilots  and 
approach  conrrol  systems. 

20.  INSPFtT.  CHHCK,  AND  SERVICE  AIRCRAFT  LUX  TRONIC 

COMMUNICATION  AND  NAVIGATION  SYSTLM  .  -  Level  1 

A.  Types  and  installation  of  aircraft  electronic  communica¬ 
tions  and  navigation  equipment.  -  Level  1 

B.  FGC  regulations  pertaining  to  two-way  radio  operation.  -  Level  1 

21.  IN.S1N.CT  AND  RKPAIR  ANTENNA  AND  ELECTRONIC 

EQUIPMENT  INSTALLATIONS.  -  Level  2 

A.  Repair  or  replace  ait  craft  antennas  and  related 

electronic  equipment.  -  l  evel  2 

B.  Identify  and  describe  purpose  of  static  dischargers.  -  Level  2 


Estimated  Instructional  Time 


5.0  hrs. 


10.0  hrs. 


20.0  hrs. 


C  A  BIN'  ATM  O  SPHERE  CONTROL.  SYSTEMS 

22.  INSPECT,  CHECK,  TROUBLESHOOT,  SERVICE  AND  REPAIR 


HEATING,  COOLING,  AIR  CONDITIONING,  AND 

PRESSURIZATION  SYSTEMS.  -  Level  1 

A.  The  inspection,  checking  and  troubleshooting  of  aircraft 

combustion  heaters  and  exhaust-type  heat  exchangers.  -  Level  1 

B.  The  checking  and  troubleshooting  of  aircraft  vapor-cycle 

and  air-cycle  cooling  systems.  -  Level  I 

C.  the  functions  and  principles  of  operation  of  aircraft  air 

conditioning.  ~  Level  1 

D.  The  principles  of  operation  and  control  of  cabin 

pressurization.  ~  Level  I 


23.  INSPECT  ,  CHECK,  TROUBLESHOOT,  SERVICE  AND  REPAIR 


OXYGEN  SYSTEMS.  -  Level  2 

A.  Inspect,  check  and  service  oxygen  systems.  -  I.evel  2 

24.  REPAIR  HEATING,  COOLING,  AIR  CONDITIONING, 

PRESSURIZATION  AND  OXYGEN  SYSTEM  COMPONENTS.  -  Level  1 

A.  Identify  components  of  an  aircraft  combustion  heater, 

freon  cooling  system,  and  an  air-cycle  expansion  turbine.  -  Level  i 

B  Repair  or  replacement  procedures  for  air  conditioning 

and  pressurization  components.  -  Level  1 

C.  Repair  or  replacement  procedures  for  aircraft  oxygen 

system  components.  -  Level  1 


Estimated  Instruction*.  Time 


14.0  hrs. 


7.0  hrs. 


9.0  hrs. 


30  hrs. 


I  C  h  A  N  DJIA  IN  C  C ANT  ROL 

<->  INSPECT,  CHECK,  TROUBLESHOOT,  SERVICE,  AND  REPAIR 

AIR!  KAMI.  ICE  AND  RAIN  CONTROL.  SYSTEMS.  -  Level  2  12.0  hrs. 

Principle. s  of  installations,  operation  and  checking 

dt-n  ing  and  anti-icing  systems.  -  Level  1 
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i  1-pi  i. ..  .  inspect  anil  '-heck  operation  of  electrically 
r -■-t-.-el  -.ir  ;«•>(••  and  pitot  static  or  static  vent 
unri  i.  ire 


-  Level  2 


Estimated  Instructional  Time .  12.0  hrs. 


•I  !  fell'  i\  SYS  n  MS 


‘o  IX'  I’l  l  '1  ,  Clli  (.  K,  AND  SERVICE  SMOKE  AND 
(  ,\R  1«  )N  MONOX  11)1-  DETECTION  SYSTEMS. 

I  rinc  i  pie  -  ef  o pc  ration  of  smoke  and  carbon  monoxide 


Level  1 


-  I  evel  i 


1.0  hr. 


i  C  !  ,  t  ill  IK,  SERVICE,  1  ROUBL.ESHOOT  AND  REPAIR 
,  EAR  I  I  IKE.  DETECTION  AND  EXTINGUISHING  SYSTEMS.  -  Level  3 


11.0  hrs. 


Inspect,  .heck,  troubleshoot  and  repair  fire  detection 

s\  terns. 


Level  3 


'■•elect  and  operate  fire  extinguishers. 

Chevk.  i  rouble  shoot  and  repair  aircraft  built-in  fire 

c •.tincuisi-.ing  systems. 


-  I.  evel  2 


-  Level  2 


Estimated  Instructional  Time . . 1 2.0  hrs. 

Total  Estimated  Instructional  Time . 409.0  hrs. 


Additional  Practice  and/or  Examinations  .  .  .  .  10.0  hrs. 

Grand  Total  for  Airframe  Curriculum 

("Structures"  and  "Systems  &  Components")  .  .  750.0  hrs. 


AIRCRAFT  ELECTRICAL  SYSTEMS 


1.  install,  check,  and  service  airframe 

ELECTRICAL  WIRING,  CONTROLS,  SWITCHES, 
INDICATORS  AND  PROTECTIVE  DEVICES. 

<  El  I’  ‘tJ.'S  hrs.,  T  IN.*)  hrs..  E  s  Ins.) 

8  segments 

'UNIT  LEVEL  3> 


TYPES  AND  CHARACTERISTICS  ()!•  AIRCRAFT 

FTsrs.  circuit  breakers  and  switches. 

'SEGMENT  A,  LEVEL  1' 


student  Performance  Goal 


•  Given: 

Written  information,  AC  -ELM— 1  or  equivalent  EAA 
publication,  questions  concerning  electrical  fuses, 
circuit  breakers,  and  switches. 


•  Performance: 

The  student  will  select  answers  for  twenty  ques¬ 
tion-  dealing  with  the  types,  purposes,  applicability 
and  operation  of  electrical  fuses,  circuit  breakers, 
and  switches  in  aircraft. 

•  Standard: 

Select  at  least  fourteen  correct  answers. 


Kt  v 


/•  j  «  tibia  f 


Circuit  protection  in 
aircraft. 


Circuit  breakers. 


<  itcuit  breakers 
used  as  switches. 


•  Where  should  the  circuit 
protector  be  located  in  the 
c  ircuit  '* 

•  What  is  the  primary  purpose 
of  the  circuit  protector? 

•  What  wire  characteristic  de¬ 
termines  rhe  size  of  fuse  or 
circuit  breaker  to  be  used? 

•  Should  a  circuit  breaker  open 
under  overload  conditions 
even  if  held  in? 

•  When  can  automatic  reset 
circuit  breakers  be  used? 

•  Explain  the  difference  be¬ 
tween  "tripfree”  and  "non- 
tripfrec*”  circuit  breakers. 

•  Vi hv  is  it  necessary  to  have 
mam  aircraft  circuit  breakers 
•  t  rve  als*>  as  switches? 

•  What  procedure  should  be 
followed  when  a  circuit 
breaker  kicks  open  afte  r 
being  c  I  used? 


Characteristics  and 
uses  of  fuses. 


Repl  a  cement  of 
blown  fuses. 


Switches. 


a.  Nominal  rating. 


b.  Arcing  at  opening 
of  contacts. 


c.  Mounting  position. 


cl.  Mounting  securitv 
and  clearance. 


U 


M,  ;  . 


aerth*  :  [  e  j  .eo 

w-rn  other  -  r.,  .. 

those  circui*  hrc. s' 
•  V.  h\  are  ;u  m1  .  g'-nera!!’ 


c  ircc  it  s 
sens  \v  I 
hie  hot 
•  V.  hit  s • ; 


,1. 


:  e  c t  i  a  i: 


f  J  a 


'•  rr' 


u.  r. 
h.-t 


• ;  e. 


,  k: 


:  \  be 


made  h  el  ore  replacing  a 
bio  wo  tu  •-  e? 

•  Wh\  s;!  .'  ..,c  >amc  size 
•  an  J  C  vT  c  O!  t  use  1 1  wav  s 
he  a  -cd  ht  reps. u  e merit 

•  I’S’I  !am  whv  .t  iu.-e  should 
nor  be  repl.u  yd  by  a  cir¬ 
cus:  ort Siker  of  the  same 
r*. titic  un!e--  ipproved  h\ 
the  .nr-  rait  manut.iciurer. 

•  V.  i  ere  i  -  1 1 .e  nominal 

i  at  mg  of  a  s sc  itch  usually 
found? 

•  What  nominal  rated  switch 
would  be  required  for  a  1  j 
vo!i  lamp  with  a  continuous 
1  o  *  ?  current  or  Lc>  urnrercs 

•  V. r.a:  causes  arcing  when 
contacts  are  opened  on  a 
switch  controlling  an  in¬ 
ductive  lead? 

•  How  can  arcing  be  reduced? 

•  «hy  should  •«;.  on-off" 
switch  be  mount  e>l  with  ihr 
"on"  up  or  !  or  ward? 

•  It  a  sw  it  ch  t  ont :  o!  s  r  he 
vertical  movement  i  :  tiaps. 
door-  or  I’CiTs.  I'ow  should 
ir  be  mounted? 

•  Why  slloula  switches  have 
some  means  ot  locking 
against  turning  in  the  iiele? 

•  Win  is  n  import  ant  :  o  k  cep 
adequate  clearance  her  ween 
wiring  at  contacts? 
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I 


•  May  all  switt  hfs  he  used 
inure hangenbly  for  IX  or 
AC? 

1 ypt*s  of  smirches.  *\ame  several  types  of 

switches  used  in  aircraft. 

•  Where  are  micro- switches 
commonly  used? 

•  Why  is  a  relay  used  in  con¬ 
junction  with  a  switch  for 
controlling  heavy  current 
devices? 

Switch  designations.  •What  is  meant  by  the  desig¬ 
nations:  SPST,  DP  ST. 

DPDT,  and  M>S  I? 

•  What  is  meant  by  NO  and 
NT  beside  switch  terminals? 

•  How  vines  a  momentary  switch 
operate? 

SKU-.v  T  AND  I  VS  I  AM.  AffK.KA  /•  7  ELECTRICAL 

SWHCHKS  AND  WIRING  TO  (.OMPONKNTS. 

•SEGMENT  9.  LEVEL  3; 


Student  Performance  Goal 

•  Given: 

Written  information.  AC  or  equi\alent 

publication,  a  mock-up  with  provisions  for  mounting 
components  .ind  switches,  aircraft  electrical  com¬ 
ponents,  assorted  aircraft  electrical  wire  and 
switches,  a  IX'  power  suppH,  an  A  Wo  wire  gauge 
and.  suitable  electrical  tools. 

•  Performance: 

The  student  will  connect  the  following  aircraft 
electrical  components  to  the  power  supply  through 
suitable  switches:  a  retractable  landing  light  with 
relay  controlled  filament,  a  heavy  duty  motor  con¬ 
trolled  by  a  relay,  a  wing  tip  light,  a  reversible 
motor,  and  a  solenoid  type  relay  for  control  of  ex¬ 
ternal  electric  power.  He  will  select  wire  of  proper 
gauge  for  one- half  volt  drop,  secure  wires  by  <  lamps 
and  tying,  and  check  each  circuit  for  proper  operu- 
t  ion. 

*5  Sr andard: 

Switches  and  electrical  wiring  will  comply  with 
specifications  provided.  Work  performance  will 
meet  safety  standards  and  all  components  will 
operate  properly. 

kt  \  r>>n!'>  I  i  i  ./hi/t  i 

Determine  current  re-  •Wh.it  kind  ««t  mete  r  wool  1  h'* 

quirements.  needed  to  measure  rhe  cur¬ 

rent  of  a  IX  component? 


•  If  rhe  spec  if  it  at  ions  give 
the  power  rating  on!;.,  how 
i  s  (.  urrent  v  ali-ulated? 


Determine  wire  require¬ 
ments  for  a  specific 
in  st  allat  ion. 


Determine  gauge  of 
insulated  electrical 
wire. 


•  What  information  is  needed 
to  compute  required  current 
carrying  capacity  of  a  wire 
for  a  given  installation? 

•  What  is  the  effect  on  heat 
dissipation  of  routing  wires 
together  in  a  bundle? 

•  How  does  the  voltage  to  be 
handled  effect  the  wire 
requirements? 

•  h at  effect  on  the  w*re  re¬ 
quirements  will  use  of  the 
airplane  structure  a-;  a 
ground  return  have? 

•  What  methods  may  be  used 
to  determine  the  gauge  of 
solid  and  stranded  elec¬ 
trical  wire? 

•  What  measurement  factor  is 


the  AW'G  wire  gauge  sy  stem 
based  upon? 

•  How  is  an  A W (, ■*  wire  gauge 
used  for  stranded  wire? 

•  How  loos  some  aircraft 

*  ire  have  rhe  gauge  printed 
on  it? 

Wiring  procedures.  •Where  are  the  procedures 

for  wiring  to  be  found? 

•How  are  wires  routed  when 
near  fuel  or  hydraulic  lines? 

•  What  are  the  rules  on  more 


than  one  splice  in  a  bundle? 
• !!  chafing  occurs  or  <.ou!d 
oci  ur.  !  ->v.  .iiould  t  he  wire 


is  p:..ti  •  -  ; 

Mc  crric.i!  cable  chart  •Wh  o  :  \  the  primary  use  of 
in  \(  a  C  I  1  -  1  .  t  h»-  i  ib’c  i 

•  i  I.  a  mu  d;  .  c*r  cut  car,  '•(? 

•'■'  J  -7  ‘ 1  •.  or.  t-,r 

•  ,,,(  '  h.'  :  '■oil  a,  |\  ■  uni  df  op  ' 

>H<"  '  i;:v  fair  s\\  r.  V-  •-':  *.  *.ia  ,  a,\h  is 

•'  t  •*!,'.  md  tol.iv 
•  ”■  I'onr-Mfs  ■ 

•  ’ ‘  :  f  .  pi  of  .w  :  t  h  js 

a-  C  r..-  .1  ,cvt  r  s,b|r 


nn  a  >i 

Mount  and  v  ■  * i m . <  •  t  v, :  o  j-.-siison  sfioulJ 

s*»f'  'u'-.  r-rclc  suit,  he-  he  mount*  d5 

•  ’ '  i ;  1 .  .  -  c  s  how  ^  lose 

i  ao  ’  ”,  .  Sc  mo,  .iied 

tel  it  i . «  •  ■  otlt;  *  nmponenr  s  '* 

•  W  )  .r  a :  n  ,fi  ■.  ,hou  !d 

S'  a i-  '  -  -  ■  ■  v  !e. i-ar-ce  K- 

’  '  t  :  v-> ix  ct  *  o’. l-  ' 
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Installation  of  open 
wiring. 


Activities 

Select  wire.'  complying 
with  AC  43.13-1  spe¬ 
cifications  for  Vi  volt 
drop,  using  AWG  wire 
gauge  to  measure  size, 
connect  the  following 
aircraft  components  to  ; 
power  supply  through 
suitable  switches: 

a.  Retractable  landing 
light  with  relay  con 
trolled  filament. 

b.  Heavy  duty  motor 
(starter,  fuel  pump 
or  hydraulic  pump 
type)  with  control 
relay. 

c.  Wing  tip  light. 

d.  Reversible  motor. 

e.  Solenoid  relay  for 
control  of  external 
power. 

Secure  wires  to  mock- 
up  by  clamps  and  tie 
wires  into  bundles 
where  practical. 

Check  for  operation  of 
each  component. 


•  Name  several  methods  of 
connecting  wires  to  switches, 
and  the  advantages  and  dis¬ 
advantages  of  each  method. 

•  How  is  open  wiring  in  an 
airplane  secured  to  struc¬ 
ture? 

•  What  precautions  must  be 
taken  when  working  around 
open  airc-aft  wiring? 

•  If  wires  are  cut  or  damaged, 
where  can  repair  specifica¬ 
tions  be  found? 

•  If  several  wires  are  routed 
together,  how  should  they 
be  secured  to  each  other? 

•  What  type  of  labeling  is 
recommended  for  aircraft 
electric  wiring? 

Check  Items 
Did  the  student: 

•  Calculate  current  require¬ 
ments  for  each  component? 

•  Use  electrical  cable  chart 
in  AC  43.13-1  to  deter¬ 
mine  gauge  of  wire  needed? 

•  Use  AWG  wire  gauge  to 
measure  gauge  of  stranded 
wire? 

•  Select  switches  suitable 
for  the  components  to  be 
controlled? 

•  Drill  holes  and  mount  the 
switches  with  proper 
spacing  and  orientation? 

•  Use  an  approved  method 
of  connecting  wires  to 
switches? 


•  Plan  wire  length  to  permit 
securing  to  mock-up  by 
clamps? 

•  Use  approved  technique  in 
tying  wires? 

•  Check  each  component 
through  all  phases  of  its 
operation? 


INSTALLATION  REQUIREMENTS  AND  CHARAC¬ 
TERISTICS  FOR  AIRCRAFT  ELECTRICAL  WIRING 
SYSTEMS  AND  JUNCTION  BOXES. 

(SEGMENT  C,  LEVEL  2) 


Student  Performance  Goal 


•  Given: 

Written  information,  AC  43.13—1  or  equivalent 
publication,  questions  with  multiple  choice  an¬ 
swers,  samples  of  acceptable  and  unacceptable 
aircraft  electrical  cable  terminals  of  various  types. 

•  Performance: 

The  student  will  select  answers  to  16  questions 
pertaining  to  the  characteristics  of  single-wire 
electrical  systems,  the  strength  requirements  for 
electrical  cable  terminals,  the  purpose,  applicabi¬ 
lity,  and  use  of  terminal  strips,  installation  re¬ 
quirements  for  junction  boxes,  the  criteria  for 
selecting  aluminum  or  copper  wire,  and  the  pur¬ 
poses  of  shielding  electrical  wiring  and  equipment. 
He  will  inspect  10  electrical  terminals  and  record 
acceptability  of  each  with  reasons  for  rejection  of 
unacceptable  terminals. 

•  Standard: 

Select  correct  answers  for  at  least  12  questions 
and  at  least  7  terminals  judged  correctly  with 
correct  reasons  where  rejected. 


Key  Points 


I'eedback 


Single  wire  systems. 


a.  Ground  return  path. 


b.  Allowable  voltage 
drop. 


Aluminum  vs.  copper 
wire. 


Junction  boxes. 


•  What  serves  as  the  return 
path  for  a  single  wire 
system? 

•  How  is  the  ground  return 
path  checked  for  being 
adequate? 

•  Compute  the  voltage  drop 
for  a  «  14  copper  cable  40 
feet  long  to  carry  6.5 
amperes. 

•  Would  this  cable  be  ade¬ 
quate  for  an  anti-collision 
light  on  a  14  volt  system? 

•  Why  is  a  higher  voltage 
drop  allowed  for  intermit¬ 
tent  than  for  continuous 
operation? 

•  What  gauge  of  aluminum 
wire  will  be  required  to 
replace  « 1  gauge  copper 
wire  ? 

•  What  is  the  smallest  gauge 
aluminum  wire  that  is  recom¬ 
mended  for  aircraft  use? 
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a.  Construction  and  »What  material  should  be 

mounting.  used  for  a  junction  box 

when  fireproofing  is 
necessary? 

•  How  should  the  open  side 
of  a  junction  box  face  and 
why? 

b.  Internal  arrangement.  •  Why  is  it  important  to  pro¬ 
vide  adequate  space  in  a 
junction  box? 

•  What  should  be  provided 
when  electrical  clearances 
ate  marginal? 

•  What  are  the  requirements 
for  lacing  and  clamping 
cables  inside  a  junction 
box? 

•  How  is  wiring  protected 
against  chafing  at  entrance 
openings? 

•  What  maintenance  should 
be  provided  for  drain  holes? 

•  What  purposes  do  the  bar¬ 
riers  serve? 

•  Why  is  it  important  that 
studs  be  checked  for  tight¬ 
ness  and  provision  to  pre¬ 
vent  rotation  before  install¬ 
ing  lugs? 

•  What  is  the  maximum  num¬ 
ber  of  terminals  per  stud? 

•  How  are  multiple  terminals 
to  be  arranged? 

•  Where  is  a  guide  to  terminal 
hardware  mounting  to  be 
found? 

•  What  is  meant  be  terminal 
protection? 

•  Why  is  it  desirable  to  have 
at  least  one  spare  terminal 
stud  in  each  strip? 

•  What  types  of  circuits  re¬ 
quite  shielding  to  prevent 
radiation  of  interference? 

•  What  types  of  circuits  re¬ 
quire  shielding  to  prevent 
picking  up  interference? 

•  Name  at  least  two  methods 
of  providing  shielding  for 
wires. 

•  How  is  a  metal  enclosed 
unit  protected  against 
radiating  interference? 

•  When  stripping  insulation, 
how  many  strands  of  wire 
may  be  cut  on  « 10  copper 
wire  and  on  »6  aluminum 
wire? 


•  Name  four  disadvantages 
of  using  solder  for  terminal 
attachment. 

•  What  is  the  purpose  of  in¬ 
spection  holes  in  terminal 
lugs? 

•  What  is  the  requirement  as 
to  tensile  strength  for 
cable  terminals? 

•  Why  is  it  important  to  choose 
terminals  designed  for  the 
specific  size  and  kind  of 
cable  in  use? 

•  When  crimped  lugs  are 
chosen,  what  are  the  spe¬ 
cial  tool  requirements? 

•  Why  must  crimped  lugs  be 
used  with  aluminum  cable 
and  what  special  compound 
must  be  used  to  prevent 
corrosion? 

Adit  ities  Check  Items 

Did  the  student: 

•  Check  for  adequate  length 
of  wire  within  the  terminal 
sleeve? 

•  Check  for  sleeve  size  being 
correct  for  the  gauge  of  the 
wire? 

•Check  for  anti-corrosion 
paste  in  aluminum  cable  lugs? 

•  Check  for  lug  and  wire  being 
of  same  material? 

INSTALL  ELECTRICAL  TERMINALS,  SPLICES  AND 
BONDING  JUMPERS. 

(SEGMENT  D,  LEVEL  3) 

Student  Performance  Goal 

•  Given: 

AC  43.13—1  or  equivalent  publication,  manufacturer’s 
instructions  dealing  with  electrical  terminals,  assorted 
samples  of  aircraft  wire  and  cable,  terminals,  splices, 
sleeving,  bonding,  jumpers,  a  mock-up  with  aircraft 
components  requiring  bonding,  and  appropriate  tools 
and  equipment  for  soldering  and  crimping. 

•  Performance: 

The  student  will  install  five  soldered  and  ten  crimped 
terminal  lugs  on  aircraft  cable,  including  two  on  alu¬ 
minum  cable,  splice  cables  with  two  soldered  splices 
and  three  crimped  splices,  select  and  install  five 
bonding  jumpers  for  aircraft  components  which  re¬ 
quire  bonding. 


c.  Wiring. 

d.  Drain  holes. 

Terminal  strips. 

a.  Barriers. 

b.  Terminal  studs. 

c.  Maximum  number 
of  terminal  lugs. 

d.  Terminal  hardware. 


Shielding  wiring  and 
equipment. 

a.  Purpose. 

b.  Methods. 

Cable  terminals, 
a.  Wire  preparation. 


b.  Cable  terminal 
strength  require¬ 
ments. 

Choice  of  terminals. 


Inspect  ten  assorted 
cable  terminals  and 
record  acceptability, 
giving  reasons  when 
not  acceptable. 
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•  Standard: 

Splicing  wire  or 

•  Why  is  splicing  of  wires 

At  least  80  percent  each  of  the  terminals,  splices 

cable. 

to  be  avoided  when  pos¬ 

and  bonds  will  meet  specifications  in  AC  43.13—1 

sible? 

or  manufacturer’s  instructions. 

•  Why  should  splices  be 
staggered  in  a  wire  bundle? 

Key  Points 

Feedback 

Preparation  of  wires. 

•  Where  are  splices  permitted? 

•  When  stripping  cable  for 

Selection  of  cable 

•  Why  must  sleeve  size  be 

splicing,  how  many  wires 

terminals. 

correct  for  the  size  of 
cable  being  used? 

may  be  cut  or  knicked? 

•  When  insulation  of  a  cable 

a.  Match  cable  size 

•On  color  coded  terminals, 

has  been  damaged,  how  far 

and  type  of  metal. 

what  does  a  blue  terminal 
sleeve  indicate? 

ba-'k  should  the  cable  be 
stripped? 

•  Why  must  the  connector  be 
of  similar  metal  to  the 
cable? 

Types  of  splices. 

•  What  is  the  difference  be¬ 
tween  a  pre-insulated  and 
non-insulated  splice  con¬ 

b.  Type  of  lug. 

•  What  determines  the  type 
of  lug  to  be  selected? 

•  What  are  the  dangers  of 
haphazard  selection  of 
types  of  terminals? 

•  Why  are  ring-tongue  ter¬ 
minals  almost  universally 
used  in  aircraft  instead  of 
spade  terminals? 

nector  ? 

•  What  type  of  tool  is  neces¬ 
sary  to  make  an  acceptable 
splice,  with  a  splice  con¬ 
nector? 

•  What  must  be  provided  for 
insulation  of  non-insulated 

connectors? 

•  Why  are  solder  splices 

c.  Size  of  lug. 

•  What  determines  the  sleeve 
size  required  at  the  wire 

considered  as  temporary 
and  not  recommended? 

end?  Terminal  ring  hole 
size? 

•  What  are  the  hazards  in 
selecting  oversize  lugs  at 
the  wire  end?  At  the 
connecting  end? 

Bonding  jumpers. 

•  What  kinds  of  metal  are 
used  for  bonding  jumper 
straps? 

•  Where  are  copper  straps 
required? 

•  How  clean  must  attachment 

Wire  preparation. 

•  How  is  a  wire  stripping  tool 
used? 

surfaces  be  for  bonding 
jumpers? 

•  Why  is  a  stripping  tool 
better  than  a  knife  for 
wire  stripping? 

Allowable  resistance. 

•  What  is  the  maximum  re¬ 
sistance  allowed  for  any 
bonding  jumper  connection? 

Methods  of  attaching 

•  What  are  the  advantages  of 

•  Where  is  the  resistance 

to  wire  or  cable. 

using  crimped  lugs  instead 

measured? 

of  solder  lugs? 

•  What  is  the  importance  of 
using  the  correct  crimping 
tool  for  a  specific  kind  of 
lug? 

•  Where  can  instructions  be 

Bonding  connection. 

•  How  is  the  contact  area 
to  be  prepared? 

•  Where  are  the  instructions 
found  for  methods  of  attach¬ 
ment  at  bulkheads  or  air¬ 
craft  skin? 

found  for  attaching  soldered 

Current  carrying 

•  How  can  you  determine  if 

terminals?  Crimped  ter¬ 
minals? 

capacity. 

the  jumper  is  adequate  to 
carry  the  current  for  the 

Special  precautions. 

•  Why  must  special  crimping 
tools  be  used  for  aluminum 

unit  it  is  grounding? 

terminals? 

Activities 

Check  Items 

a.  Aluminum  terminals. 

•  Why  is  a  special  paste  spe¬ 
cified  for  aluminum  terminals? 

Did  the  student: 

b.  Insulating  sleeves. 

•  When  terminals  are  not  pre¬ 

Select  and  install  five 

•  Select  appropriate  terminal 

insulated,  how  is  insulating 

solder  type  terminal 

lugs? 

sleeving  installed? 

lugs  on  various  sizes 
of  copper  aircraft  wire 
or  cable. 

•  Properly  strip  and  prepare 
wire  or  cable? 
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Select  and  install  ten 
crimp  type  terminal 
lugs  on  copper  wire 
and  cable  and  at  least 
two  samples  of 
aluminum  cable. 


Make  two  soldered 
cable  splices. 


Make  three  splices 
with  crimp  type  con¬ 
nectors,  one  of  which 
is  non-insulated. 


Select  and  install  five 
bonding  jumpers  to  bond 
selected  aircraft  com¬ 
ponents  which  require 
bonding. 


•  Use  suitable  solder  iron? 

•  Trim  the  wire  and  inside 
of  cup  before  inserting 
wire? 

•  Select  correct  crimping 
tool  for  each  type  of 
crimping? 

•  Strip  proper  length  of  in¬ 
sulation? 

•Check  for  wire  being  visible 
in  inspection  hole? 

•  Use  aluminum  lugs  for 
aluminum  cable? 

•  Use  anti-corrosion  com¬ 
pound  in  each  aluminum 
lug? 

•  Strip  adequate  amount  of 
cable  to  make  an  accept¬ 
able  splice? 

•  Solder  only  in  the  central 
portion  to  maintain  flexi¬ 
bility? 

•  Use  proper  crimping  tool? 

•  Install  adequate  insulated 
sleeving  on  wire  before 
installing  connector? 

•  Tie  sleeving  at  each  end 
after  sliding  over  con¬ 
nector? 

•  Make  proper  choice  of 
copper  or  aluminum  bond¬ 
ing  jumper  for  each  com¬ 
ponent? 

•  Use  more  than  one  jumper 
where  needed  to  carry 
required  current? 

•  Clean  attachment  areas 
properly  ? 


INSTALL  AIRCRAFT  ELECTRICAL  WIRING  IN  A 
CONDUIT. 

(SEGMENT  E,  LEVEL  2) 


•  Performance: 

The  student  will  remove  the  damaged  wiring  from 
the  conduit,  and  clean  the  conduit  as  necessary. 

He  will  prepare  and  install  wiring  through  the  con¬ 
duit  and  connect  the  cables  to  the  terminals  at  each 
end  to  complete  the  circuits  shown  in  the  diagram 
provided. 

•  Standard: 

The  cables  will  be  installed  in  accordance  with 
the  instructions  provided  and  each  circuit  will 
show  correct  continuity  in  accordance  with  the 
diagram. 


Key  Points 


Feedback 


Removal  of  damaged 
wiring  from  conduit. 


Cleaning  of  conduit. 


•  After  disconnecting  wiring, 
how  should  the  cables  be 
pulled  out  of  the  conduit? 

•  What  provision  should  be 
made  for  a  pull  wire  or 
"snake”  to  pull  the  replace¬ 
ment  wiring  through  the 
conduit? 

•  Why  may  the  conduit  need 
to  be  cleaned  after  the  old 


wiring  has  been  removed? 

•  How  can  the  inside  of  the 
conduit  be  cleaned? 

Preparing  wiring  for  »How  many  wires  or  cables 
pulling  through  conduit.  should  be  pulled  through  at 
a  time? 

•  How  are  the  wires  prepared 
to  aid  in  easing  of  pulling 
through? 

•  When  should  terminals  be 


installed  on  the  wiring? 
Check  for  correct  «What  equipment  may  be 

circuit  continuity.  used  to  check  the  circuit 

continuity? 


Activities 


Check  Items 

Did  the  student: 


Student  Performance  Goal 
•  Given: 

Written  instructions,  a  mock-up  or  aircraft  with  a 
section  of  conduit  having  bends  and  terminating  in 
junction  boxes  at  each  end,  with  damaged  wiring 
installed  through  the  conduit  and  connected  to 
terminals  at  each  end  and  a  circuit  diagram  for 
the  conduit  wiring. 


Remove  damaged  wiring  ^Disconnect  all  wires  before 
from  a  conduit  which  pulling  from  conduit? 
has  at  least  two  bends.  »Pull  through  a  "snake” 
wire  or  rope  attached  to 
one  of  the  wires  being  re¬ 
moved? 

Prepare  replacement  »Tie  "snake”  securely  to  all 
wiring  for  installation.  wires  to  be  pulled  through? 

•  Paraffin  or  wax  the  wires 
for  ease  of  pulling  through? 
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Use  ’  snake”  to  pull 
wiring  through  the 
conduit. 

Install  terminals  on 
wires  and  connect  to 
terminal  strips  in 
junction  boxes. 


Make  continuity  check 
of  each  circuit  for  be¬ 
ing  correctly  connected. 


•  Gut  all  wiring  with  suffi¬ 
cient  length  to  allow  tor 
installing  terminals  and 
making  neat  connections  at 
terminal  strips? 

•  Pull  all  wires  through  con¬ 
duit  together? 

•  Use  proper  terminals  lugs 
and  tools  for  making  ter¬ 
minals? 

•  Route  all  wires  for  a  neat 
installation? 

•Connect  all  wiring  in  ac¬ 
cordance  with  circuit  dia¬ 
grams? 

•  Use  suitable  test  equipment 
for  making  continuity 
checks? 


CHUCK  AND  CONNECT  QUICK-DISCONNECT 
PLUGS  AND  RECEPTACLES. 

(SEGMENT  F,  LEVEL  2) 


Student  Performance  Goal 

•  Given: 

Written  information.  AC  •'* A .  1 3  —  1  or  equivalent  pub¬ 
lication,  questions  with  multiple  choice  answers 
concerning  the  use  of  quick-disconnect  plugs, 
samples  of  aircraft  connector  plugs  ancf  m  at  tag 
receptacles,  some  of  which  have  defective  pins 
or  sockets,  tools  or  test  equipment  for  checking 
pins  and  sockets. 

•  Performance: 

The  student  will  select  answers  for  14  questions 
dealing  with  the  use  of  aircraft  electrical  quick 
disconnect  plugs  and  receptacles,  checking  pins 
and  sockets,  tightening  and  securing  or  safety ing 
quick-disconnect  connectors,  and  purposes  of 
various  types  of  inserts,  seals,  sleeves  and  grom¬ 
mets  used  in  plugs  and  receptacles.  He  will  check 
pins  and  sockets  in  connectors  and  locate  five 
which  are  defective,  write  down  reasons  for  rejec¬ 
tions.  select  five  mating  plugs  and  receptacles  and 
connect  each  pair  together,  safetying  two  at  tie 
points  provided. 

•  Standard: 

Select  correct  answers  for  ten  questions.  Pour  de¬ 
fective  pins  or  sockets  will  be  correct Iv  located 
and  have  acceptable  reasons  given,  and  all  mated 
connectors  will  be  correctly  selected  and  secured. 
Safeties  installed  will  meet  retut n-to*f  1  lght  standards. 


Key  Point s 


/  <  (  JbtU  k 


Quick-di  sconnect 
connector  terminology 

a.  Plugs  and  recep¬ 
tacles. 

b.  Male  and  female. 

c.  Pins  and  sockets. 


Classes  of  con¬ 
nectors  as  given  in 

AC  4  3. 13-1. 


Wire  connection. 

a.  Solder. 

b.  Crimped. 

Pin  and  socket 
locator  identification 
letters  or  numbers. 


Causes  for  malfunc¬ 
tions: 

a.  Wires  frayed  or 
broken. 

b.  Pins  bent,  broken 
off.  or  loose. 


c.  Sockets  enlarged 
or  corroded. 


•  What  determines  which  is 
the  plug  and  which  is  the 
receptacle  > 

•  What  determines  whether  a 
plug  or  receptacle  is  male 
or  f emale ? 

•  Lxplain  the  difference  be¬ 
tween  plugs  and  receptacles 
and  pins  and  sockets  in 
connectors. 

•  What  is  the  difference  be¬ 
tween  threaded  and  twi.st- 
lock  connectors? 

•  Name  some  aircraft  uses 
of  quick-djsconnect  con¬ 
nectors  and  class  of  con¬ 
nector  required  for  each. 

•  Explain  purposes  for 
having  rubbei  or  neoprene 
inserts  around  the  pins  and 
sockets. 

•  How  do  connectors  for 
thermocouple  wiring  differ 
from  other  connectors? 

•  (.ompare  the  advantages 

of  soldered  and  crimped  wire 
connections  and  connectors. 

•  Vdiat  special  tools  are  re¬ 
quired  for  crimped  tvpe 

t  on  Hectors? 

•  By  what  methods  are  pin 
and  socket  locator  letters 
or  numbers  provided  on 
plugs  and  receptacles? 

•  What  locators  are  unread¬ 
able,  how  can  wire  numbers 
be  used  to  locate  desired 
pins  or  sockets? 

•  What  is  the  hazard  of  too 
frequent  disassembly  of 
connectors  for  inspection? 

•  What  fault  is  usually  in¬ 
dicated  by  an  arced  or 
burnt  pin? 

•  What  precautions  must  be 
taken  when  straightening 
bent  pins? 

•  What  causes  a  socket  to 
become  enlarged? 

•  If  corrosion  is  present,  on 
a  pin,  what  should  be  done 
about  its  mating  socket? 
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•  What  is  the  proper  repair 
procedure  for  a  pin  worn 
beyond  limits? 

•  How  should  corroded  pins 
be  cared  for? 

•  Whar  causes  frayed  or 
broken  wires  at  the  shell 
inlet? 

•  What  should  be  provided  to 
protect  the  wires  at  the  in¬ 
let?  At  the  pin  or  socket 
connect  ion? 

•  How  should  a  threaded 
connected  be  tightened? 
How  tight? 

•  What  should  be  provided 
to  assure  a  threaded  con¬ 
nector  not  vibrating  loose? 

•  How  are  twist  lock  or 
bayonet  type  connectors 
secured? 

•  How  should  a  safety  wire 
be  installed? 

it  ns  (.heck  Items 

Did  the  student: 

('hock  pins  and  sockets  •!  se  pin  and  socket 

in  quick-di  ^connect  con-  checkers? 

nectors  and  write  down  ©Look  for  corrosion,  bent 

reasons  for  each  pin  or  pins  and  enlarged  sockets? 

socket  judged  unaccept-  •(.'heck  for  pins  being 

able.  broken  off? 

Select  mating  plugs  and  •Use  pin  layout,  polarizing 
receptacles  and  as-  slots,  AN  or  part  numbers, 

semble  each  pair,  and  size  to  aid  in  match- 

tightening  connectors  ing  pairs? 

properly  and  sufetying  •lighten  by  hand  and 
at  least  two  connectors  finger  tight  only? 
which  have  tie  points  .Install  safety  wire  so  as 
provided.  to  hold  against  unscrewing 

of  the  safetied  element? 


PROTECT  KI-KCTRICAL  EMERGENCY  SWITCHES 
AGAINST  ACCIDENTAL  ACTUATION. 

(SEGMENT  G,  LEVEL  3' 

Student  Performance  Goal 
•  (dven: 

Written  information,  a  mock-up  or  airplane  with 
guarded  and  safetied  type  switches  for  electrically 
controlled  emergency  systems. 


•  Performance: 

The  student  will  close  three  guarded  ■^witches,  two 
of  which  have  guards  safetied  open  and  three  non- 
guarded  switches,  safetied  open.  He  will  reset  the 
guards  on  each  guarded  switch  and  install  safer > 
wires  on  the  two  guards  which  were  previously 
safetied.  He  will  re-safety  the  three  non-guarded 
switches,  using  breakaway  wire  for  all  safeties. 

•  Standard: 

Each  switch  will  be  reset  correctly  and  each  guard 
will  be  reset  properly.  All  five  safeties  will  be 
correct  I  y  made  with  approved  wire. 

K *  \  f* outs  I  *  <  c 

Guarded  switches.  .How  can  a  guarded  switch 

be  checked  for  being  in  the 

a.  Spring  loaded  type.  off  position? 

•  With  a  spring  loaded  guard, 
what  should  be  rhe  possi¬ 
bility  of  forcing  the  switch 
'"on”  without  lifting  the 
guard  first? 

b.  Safetied  guards.  .Why  is  a  safer}  used  when 

the  guard  already  provides 
protection  against  acci¬ 
dental  actuation? 

Non-guarded  safe-  .How  does  a  pul  1-to-operat e 

tied  switches.  switch  prevent  accidental 

actuation? 

•  Why  should  such  a  switch 
also  be  safetied? 

•  What  provision  is  made  for 
installing  safety  wire  on 
either  pull-to-operate  or  regular 
toggle  switches? 

•  How  can  a  switch  without 
such  provision  be  safetied? 

.  I  ct  n  it  ICS  (/’<((//<  "  > 

Did  the  student: 

Move  guarded  and  •Make  sure  power  was  off 

safetied  switches  for  to  the  emergency  circuits 
emergence  circuits  to  before  closing  the  switches? 
the  closed  position.  .Make  sure  each  switch  was 
Open  the  switches  and  in  the  fullv  open  position? 
reset  guards  on  guarded  •Make  sure  each  guard  was 
switches.  fully  in  place? 

Install  break-awav  wire  •Install  each  safetv  with 
safeties  on  all  switches  proper  twists  between  tie 
having  provision  for  points  and  sufficient  addi- 

safetying.  tional  twists  after  structure 

tie.'1 

•  Use  suitable  tool  to  twist 
safetv  wire? 


d.  Worn  or  corroded 
pins. 


Wire  protection. 


Methods  of  securing 

connectors. 
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IDENTIFY  AND  DESCRIBE  CHARACTERISTICS 
OF  AIRCRAFT  HIGH-TENSION  AND  LOW-TENSION 
ELECTRICAL  WIRING. 

(SEGMENT  H,  LEVEL  2) 

Student  Performance  Goal 

•  Given: 

Samples  of  aircraft  high-tension  cables  for  spark 
plug  leads,  and  for  ignitor  leads,  low-tension 
cables  for  12  volt  to  208  volt  electrical  systems 
wiring,  lowr-tension  ignition  primary  leads  and 
thermocouple  leads,  a  chart  showing  kinds  of 
wire  and  characteristics  of  each,  and  manufac¬ 
turer’s  wire  and  cable  information. 

•  Performance: 

The  student  will  select  five  samples  of  high-tension 
wire  and  ten  samples  of  low-tension  wire  including 
thermocouple  leads.  Using  the  chart  as  a  guide, 
he  will  prepare  a  label  for  each  sample  giving  de¬ 
scription  of  wire  type  and  characteristics  lor  each 
type. 

•  Standard: 

At  least  three  kinds  of  high-tension  wire  and  seven 
kinds  of  low  tension  wire  will  be  correctlv  labeled. 
Characteristics  will  be  correctly  described  for  at 
least  ten  tvpes  of  wire. 

Ki  \  /’o. c/s  /  <  »  .iiuu  k 

Ign  .ion  high-tension  •What  are  the  two  principal 

wiring.  purposes  of  shielding? 

•  What  is  corona  and  what 
does  it  indicate? 

•  How  can  radio  interference 
be  reduced  when  unshielded 
cable  is  used? 

•  Why  are  ignitor  leads 
usually  larger  in  diameter 
and  double  shielded? 

Low-tension  wiring.  •What  are  the  insulation  re¬ 
quirements  for  14  28  volt 

a.  Insulation.  aircraft  wiring? 

•  Compare  the  insulation 

b.  Shielding.  needs  of  208  volt  *  phase 

cable  with  high-tension 
c able. 

•  What  is  the  primary  purpose 
of  shielding  for  AC  cable? 

Low-tension  ignition  •What  is  the  reason  that  low- 

wiring.  tension  ignition  primary  wires 

need  to  be  better  insulated 
than  electrical  system  wires? 

Thermocouple  wiring  •What  special  kinds  of  metal 
are  used  for  thermocouple 
leads? 


•  What  level  of  voltage  and 
current  is  carried  by 
thermocouple  leads? 

•  What  is  the  normal  repair 
procedure  for  a  broken 
thermocouple  wire? 

. \i  fn  tin  s  (./>*  (  k  I  s 

Did  the  student: 

Identify  samples  of  •l.rse  description  of  cable 

high-tension  and  low-  and  shielding  to  identify 

tension  aircraft  cable,  type  of  wire  for  each 
including  thermocouple  sample? 
wires,  bv  use  of  a  •Use  wire  manuf act urer’.s 

chart  giving  wire  de-  information  to  assist  in 

script  ions  and  identification? 

characteristics  and  •Identify  thermocouple 

prepare  a  label  for  each  wires  by  types  of  metal 
.sample,  giving  type  and  used? 
general  characteristics. 

2.  INSPECT,  CHECK,  TROUBLESHOOT,  SER¬ 
VICE  AND  REPAIR  ALTERNATING  CURRENT 
AND  DIRECT  CURRENT  ELECTRICAL 
SYSTEMS.  (FAT  -  38  hrs.,  T  -  19.5  hrs..  L  S 

-  18.5  hrs.)  6  segments 

■UNIT  LEVEL  31 

METHODS  OF  CONTROLLING  OUTPUT  CURRENT 
AND  VOLTAGE  OF  COMPOUND  DC  GENERATORS. 

(SEGMENT  A,  LEVEL  21 

Student  Performance  Goal 

#  Given: 

Written  information,  schematic  diagrams,  unlabeled 
diagrams,  and  questions  with  multiple  choice  an¬ 
swers. 

•  Performance: 

The  student  will  select  answers  to  20  questions 
concerning  methods  for  controlling  single  and 
multiple  generator  DC  aircraft  electrical  systems. 
He  will  select  answers  concerning  vibrator  and 
carbon  pile  voltage  regulators,  regulation  of  voltage 
and  current  in  single  and  multiple  generator  sys¬ 
tems,  reverse  current  cutout  relays  and  effects  of 
sticking  points  in  such  relays,  over-voltage  and 
overload  protection.  On  unlabeled  diagrams  of 
single  and  two  generator  DC  aircraft  electrical 
systems,  he  will  show  bv  labels,  or  arrows,  how 
voltage  and  current  are  controlled  in  compound 
DC  generator  systems  and  how  equalization  of 
load  is  accomplished  in  an  aircraft  electrical  sys¬ 
tem  having  two  DC  generators. 
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•  Standard: 

Select  correct  answers  for  at  lease  15  questions 
and  at  least  75  percent  of  diagram  labels  will  be 
accurate. 


Key  Points 

Generator  control 
systems. 

Voltage  regulation  by 
field  current  control. 


a.  Vibrator  type  voltage 
regulators. 


b.  Carbon  pile  voltage 
regulators. 


Output  current  control. 

a.  He  erse  current 
cuto  -t  relay. 


b.  Overload  protection 
current  limiter  or 
circuit  breaker. 


Overvoltage  protec¬ 
tion. 


Equalizat  ion. 


Feedback 

What  is  the  primary  function 
of  a  generator  control  sys¬ 
tem? 

Why  is  the  field  current 
varied  for  voltage  regula¬ 
tion? 

How  is  constant  voltage 
maintained  when  the  RPM 
of  the  generator  increases? 
»When  load  increases? 
iHow  does  a  vibrator  type 
voltage  regulator  provide 
field  current  control? 

•  What  maintains  the  desired 
voltage  and  how  is  it  ad¬ 
justed? 

iHow  does  a  carbon  pile 
voltage  regulator  provide 
field  current  control? 

•  What  maintains  the  desired 
voltage  and  how  is  it  ad¬ 
justed? 

►  What  normal  limiting  factor 
prevents  an  excessive 
generator  load? 

►  What  are  the  basic  func¬ 
tions  of  the  reverse  current 
cutout  relay? 

i What  are  the  probable  re¬ 
sults  of  sticking  points  in 
the  relay? 

•  Explain  the  effects  of  a 
failure  of  the  points  to 
close. 

•  What  are  the  probable 
causes  for  opening  of  a 
current  limiter  or  circuit 
breaker  in  the  output  cir¬ 
cuit  of  a  generator? 

•  Explain  how  equalization 
aids  in  overload  protection 
in  multiple  generator  sys¬ 
tems. 

•  When  rhe  overvoltage  relay 
actuates  the  field  excita¬ 
tion  relay,  what  effect  does 
this  have  on  the  output 
voltage? 

•  Why  is  some  method  of 
load  equalization  needed  in 
multiple  generator  systems? 


•  Explain  how  adjustment  is 
accomplished  for  rhe 
equal izing  c  ircuit. 


On  an  uniabeled  dia¬ 
gram  for  a  single  com¬ 
pound  DC  generator 
aircraft  electrical  sys¬ 
tem,  show  by  labels, 
polarity  marks  and 
arrows  where  needed, 
how  voltage  and  current 
are  controlled. 

On  an  unlabeled  dia¬ 
gram  of  an  aircraft 
electrical  system  with 
2  DC  generators,  show 
by  labels,  polaritv 
marks  and  arrows,  how 
the  load  is  equalized 
between  the  2  generators. 


•  Label  all  major  components? 

•  Label  and  show  polarity 
for  all  inductive  and  resist¬ 
ance  elements? 

•  Show  by  arrows  the  direc¬ 
tion  of  current  flow? 


•  Show  by  labels  and  polaritv 
marks  how  equalization 
voltage  is  provided' 

•  Show  the  relationship  of 
field  current  to  load  share 
for  each  generator? 


CHECK,  TROUBLESHOOT  AND  REPAIR  AN  AIR¬ 
CRAFT  DUAL  DC  GENERATOR  ELECTRICAL 
SYSTEM. 

(S  EGMENT  B,  LEVEL  3’ 


Student  Performance  Goal: 


•  Given: 

Written  information,  manufacturer’s  instruction 
manual,  an  aircraft  or  mock-up  with  an  operative 
DC  dual  generator  system,  appropriate  tools  and 
test  equipment. 

•  Performance: 

The  student  will  read  and  record  voltage  and  out¬ 
put  current  for  each  generator  at  various  RPM. 
adjust  rhe  voltage  regulators,  adjust  load  equaliza¬ 
tion,  flash  a  generator  field,  check  the  operation 
of  the  reverse  current  cutout  relays,  locate  and 
correct  at  least  three  open  or  short  circuit  mal¬ 
functions  introduced  bv  the  instructor. 


•  Standard: 

All  procedures  will  be  performed  in  accordance  with 
the  information  and  specifications  provided. 

Kc\  Points  }■'(  cdbtu  k 


Compound  DC  gen¬ 
erator  electrical  sys¬ 
tem  components. 


•Compare  single  and  multiple 
generator  systems  as  to 
components  required. 
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Voltage  regulators. 


Equalizing  circuit 
and  adjustment. 


Effect  of  residual  or 
stray  magnetism  in  a 
generator  field. 

Flashing  the  field. 


Reverse  c urrent 
cutout  relays. 


V'olrage  and  current 
indication. 


•  How  many  wires  ate  normal¬ 
ly  connected  to  a  compound 
DC  generator? 

•  Why  are  all  line  adjustments 
usually  confined  to  voltage 
regulation? 

•  Why  is  it  preferable  to  use 
a  test  voltmeter  when  ad¬ 
justing  a  voltage  regulator 
instead  of  the  airplane  volt¬ 
meter  (if  provided)? 

•  Why  should  a  generator  sys¬ 
tem  be  operated  for  a  spe¬ 
cified  time  before  adjust¬ 
ment  is  made? 

•  In  multiple  generator  systems, 
why  must  all  generators  be 
operating  and  connected  to 
the  combined  electrical  load 
before  equalizing  adjust¬ 
ments  ate  made? 

•  Why  should  each  voltage 
regulator  be  checked  for 
being  set  to  the  same  voltage 
before  equalizing  adjust¬ 
ments  are  made? 

•  What  will  be  the  effect  on 
generator  operation  of  a 
field  magnetized  in  reverse 
polarity? 

•  What  is  accomplished  by 
flashing  the  field  of  a 
generator? 

•  When  is  it  necessary  to 
flash  the  field? 

•  How  is  a  battery  connected 
to  flash  the  field? 

•  What  is  provided  in  some 
regulators  to  keep  the  field 
polarized  properly  and  re¬ 
duce  the  need  for  flashing? 

•  What  is  the  purpose  of  the 
reverse  current  cutout  relay? 

•  When  does  it  operate? 

•  What  are  probable  results 
if  points  fail  to  open  or 
close? 

•  When  a  voltmeter  is  pro¬ 
vided,  what  specific  voltage 
is  it  indicating? 

•  When  an  ammeter  is  pro¬ 
vided,  what  specific  current 
is  being  measured? 

•  If  an  indicator  light  is  sub¬ 
stituted  for  meters,  how  is 
a  voltage  reading  obtained 
for  voltage  regulator  adjust- 


Effects  of  open  and  »What  will  be  the  effect  on 
short  circuits.  output  current  of  an  open 

circuit  to  the  generator 

a.  Generator  field  field?  A  short  circuit? 

circuit.  »Why  is  the  field  circuit 

normally  protected  by  a 
circuit  breaker? 

b.  Reverse  current  «What  happens  to  a  generator 

relay  circuit.  when  reverse  current  flows 

into  it? 

c.  Equalizing  circuits.  «On  a  system  with  load  or 

current  meters,  what  will 
be  the  indications  of  a 
shorted  and  open  equali¬ 
zing  circuit? 


b.  Reverse  current 
relay  circuit. 


Activities 


In  an  operating  dual 
DC  aircraft  generator 
control  system, 
a.  Check  voltage  of 
each  generator 
output. 


b.  Check  output  cur¬ 
rent  of  each  gen¬ 
erator  while  opera¬ 
ting  in  parallel. 

c.  Check  output  of 
each  generator 
separately. 


d.  Adjust  voltage 
regulators. 

e.  Adjust  equaliza- 


Use  test  equipment 
and  troubleshooting 
procedures  to  locate 
three  different  open  or 
short  circuit  malfunc¬ 
tions  introduced  by  the 
instructor. 


Check  Items 
Did  the  student: 

•  Provide  adequate  warmup 
time? 

•  Use  test  voltmeter? 

•  Check  system  voltmeter 
against  test  voltmeter  (if 
system  voltmeter  is  pro¬ 
vided)? 

•  Use  adequate  RPM? 

•  Read  meters  accurately? 

•  Use  test  ammeter? 

•Check  system  load  meter 

or  ammeter  against  test 
ammeter  (when  system 
meter  is  provided)? 

•  Reduce  load,  if  necessary 
to  not  exceed  rating  of  one 
generator  ? 

•  Cut  off  the  generator  not 
being  tested? 

•  Use  test  voltmeter? 

•  Follow  procedures  pro¬ 
vided? 

•Make  sure  both  generators 
are  operating  at  same 
voltage  ? 

•  Adjust  for  equal  load  on 
each  generator  while 
operating  at  same  RPM? 

•  Use  diagrams  and  instruc¬ 
tion  manual  to  assist  in 
locating  troubles? 

•  Use  continuity  check  to 
aid  in  locating  malfunc¬ 
tions? 


METHODS  OF  PROVIDING  AC  IN  AIRCRAFT 
HAVING  ONLY  DC  ELECTRICAL  SYSTEMS. 

(SEGMENT  C.  LEVEL  1) 


Student  Performance  Goal 

•  Given: 

Written  information,  schematic  diagrams,  questions 
with  multiple  choice  answers. 

•  Performance: 

The  student  will  select  answers  for  14  questions 
concerning  methods  of  providing  AC  in  aircraft 
that  have  DC  electrical  systems,  and  the  operating 
principles  and  characteristics  of  rotating  and  solid 
state  inverters. 

•  Standard: 

Select  correct  answers  for  at  least  10  questions. 
Key  Points  Feedback 


Common  needs  for  AC 
in  aircraft  having  only 
a  DC  electrical  system. 


Methods  of  converting 
DC  to  AC  in  aircraft. 


Operating  principles 
of  rotary  inverters. 


Heat  dissipation  for 
inverters. 


Operating  principles 
of  solid  state  in¬ 
verters. 


•  Why  is  AC  more  suitable 
for  some  instruments,  com¬ 
munication,  and  navigation 
equipment? 

•  What  frequency  is  commonly 
used  for  aircraft  AC  elec¬ 
trical  needs? 

•  What  are  some  advantages 
of  three-phase  over  single 
phase  AC? 

•  What  are  the  differences 
between  an  inverter,  a 
converter,  and  a  motor 
generator? 

•  Why  is  an  inverter  the  most 
suitable  method  of  obtain¬ 
ing  AC  t:  im  a  basic  DC 
system? 

•  What  is  the  advantage  of 
having  the  motor  and  gen¬ 
erator  armatures  on  a 
common  shaft? 

•  How  is  the  AC  voltage 
controlled? 

•  Why  is  some  form  of  ven¬ 
tilation  vital  for  all  in¬ 
verters? 

•  How  does  the  efficiency 
of  the  inverter  relate  to 
the  amount  of  heat  to  be 
dissipated? 

•  What  is  a  solid  state  in¬ 
verter? 

•Compare  the  output  of  an 
oscillator  with  that  of  an 
alternator? 


Frequency  control 
for  inverters. 


Special  uses  of  AC 
in  aircraft. 


Use  of  alternators  on 
one  or  more  engines 
to  furnish  AC. 


•  How  can  the  output  voltage 
be  controlled  or  regulat 

in  a  solid  state  inverter? 

•  How  is  the  frequency  con¬ 
trolled  in  a  rotary  inverter? 

•  How  is  the  frequency  con¬ 
trolled  in  a  solid  state  in¬ 
verter? 

•  How  can  the  ftequency  be 
measured? 

•  What  is  the  electrical  need 
if  fluorescent  lights  are 
used? 

•  Whartype  of  electrical 
power  is  needed  for  synchro 
instruments,  gyro  compass 
systems  and  servo  motors? 

•  What  type  of  AC  will  be 
obtained  from  an  alternator 
on  an  aircraft  engine  with¬ 
out  any  regulation  of  volt¬ 
age  or  frequency? 

•  Why  is  this  acceptable  as 
a  power  source  for  resist¬ 
ance  type  windshield  anti¬ 
icing? 


TROUBLESHOOT  AND  REPAIR  A  DC  ELECTRICAL 
SYSTEM  SUPPLIED  BY  AN  ALTERNATOR. 

(SEGMENT  D,  LEVEL  3) 


Student  Performance  Goal 

•  Given: 

Manufacturer's  service  manual  and  schematic 
diagrams,  an  aircraft  or  mock-up  with  an  operative 
DC  electrical  system  supplied  by  an  alternator 
with  built-in  rectifiers,  suitable  tools  and  test 
equipment. 

•  Performance: 

The  student  will  troubleshoot  and  repair  a  DC  air¬ 
craft  electrical  system.  He  will  locate  and  correct 
five  malfunctions  introduced  by  the  instructor, 
locating  and  correcting  each  malfunction  before  the 
next  is  introduced. 

•  Standard: 

Four  malfunctions  will  be  located  and  corrected 
without  assistance  from  the  instructor. 

Key  Points  Feedback 

Use  of  alternators  for  »Name  several  advantages  of 
DC  aircraft  electrical  alternators  over  DC  generators, 
systems. 
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Field  excitation  con¬ 
trol  for  voltage  regula¬ 
tion. 


Rectification  of  the 
AC  to  obtain  DC 
output. 


Overvoltage  and  over¬ 
load  protection. 


Activities 

In  an  operative  DC 
electrical  system  sup¬ 
plied  by  an  alternator, 
troubleshoot  and  cor¬ 
rect  five  different  mal¬ 
functions  introduced  by 
the  instructor. 


•  What  are  the  advantages  of 
using  three-phase  alternators 
where  a  large  output  current 
is  required? 

•  What  is  the  approximate  AC 
voltage  from  an  alternator 
to  supply  a  12/14  volt  DC 
system? 

•  Name  at  least  two  methods 
of  obtaining  field  excita¬ 
tion  voltage  for  the  alter¬ 
nator. 

•  Why  are  solid  state  regulators 
preferable  to  vibrator  or 
carbon  pile  regulators? 

•  What  circuit  is  regulated  to 
maintain  the  desired  output 
DC  voltage? 

•  What  developments  in  recti¬ 
fier  design  have  led  to  the 
use  of  alternators  with 
built-in  rectification? 

•  Why  is  a  bridge  circuit  used 
for  the  silicon  diodes  in 
aircraft  alternators? 

•  What  is  the  purpose  of  a 
capacitor  across  the  DC 
output? 

•  What  is  a  likely  res.ult  if 
this  capacitor  becomes 
open  or  disconnected? 

•  Why  is  some  form  of  over¬ 
voltage  protection  neces¬ 
sary? 

•  Describe  one  method  of 
providing  overvoltage  pro¬ 
tection. 

•  How  much  of  an  overload 
can  an  alternator  handle 
without  danger? 

•  What  type  of  protection  is 
provided  against  excessive 
overloads? 

•  If  this  is  a  circuit  breaker 
or  current  limiter,  which 
can  be  reset,  what  precau¬ 
tion  should  be  taken  before 
resetting? 

Check  Items 
Did  the  student: 

•  Use  the  manufacturer’s 
manual  for  troubleshooting 
information? 

•  Use  appropriate  test  equip¬ 
ment  to  aid  in  trouble¬ 
shooting? 


•Check  operation  of  the 
full  system  after  correct¬ 
ing  each  malfunction? 

CHARACTERISTICS  AND  ADVANTAGES  OF  AC 
AIRCRAFT  ELECTRICAL  SYSTEMS. 

(SEGMENT  E,  LEVEL  1) 


Student  Performance  Goal 


•  Given: 

Written  information,  schematic  diagrams,  questions 
with  multiple  choice  answers  concerning  AC  elec¬ 
trical  systems  and  components. 

•  Performance: 

The  student  will  select  answers  to  20  questions 
dealing  with  the  advantages  of  AC  for  aircraft 
electrical  power  systems,  how  frequency  of  an 
AC  generator  is  determined,  reasons  for  using 
400  cycle  AC  in  aircraft,  operating  principles 
and  characteristics  of  transformers  and  rectifiers, 
and  their  use  for  obtaining  DC  for  battery  charging 
and  other  DC  needs. 


•  Standard: 

Select  correct  answers  for  at  least  14  questions. 


Key  Points 


Feedback 


Advantages  of  AC 
electrical  systems  in 
aircraft. 


Determining  frequency 
of  AC  generator  output. 


•Name  several  factors  that 
result  in  weight  saving  by 
use  of  an  AC  system. 

•  What  are  some  maintenance 
advantages?  Some  disad¬ 
vantages? 

•  Why  are  voltages  as  high 
as  115  to  208  volts  used 
rather  than  14  to  28  volts? 

•  Why  is  it  easier  and  more 
practical  to  convert  115/208 
volt  AC  to  14  or  28  volt 

DC  than  to  reverse  the 
process? 

•  What  is  the  frequency  of  a 
single  phase  AC  generator 
with  12  poles  which  rotates 
at  4000  RPM? 

•  What  type  of  indicator  can 
be  used  to  test  the  fre¬ 
quency  of  an  operating  AC 
generator? 

•  What  method  is  used  to 
maintain  a  constant  fre¬ 
quency  for  the  output  of 
aircraft  AC  generators? 
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Use  of  400  cycle  AC 
for  aircraft. 


Transformer  principles. 


Transformer-rectifier 

units. 


•  What  are  the  advantages 
of  using  400  cycle  AC  in¬ 
stead  of  60  cycle? 

•  Which  types  of  electrical 
equipment  can  be  used  on 
either  400  or  60  cycle  AC? 

•  Which  types  cannot? 

•What  is  the  principle  of 

operation  of  a  transformer? 

•  Why  are  400  cycle  trans¬ 
formers  lighter  and  smaller 
than  those  for  60  cycle  AC? 

•  For  heavy  duty  OC  loads, 
what  is  the  advantage  in 
transmitting  AC  at  full 
voltage  to  the  load,  then 
stepping  the  voltage  down 
and  rectifying  to  DC  at 
the  load? 

•  How  can  a  transformer  and 
rectifier  be  used  to  charge 
the  battery  in  aircraft 
using  only  AC  generators? 

•  Why  are  DC  motors  and 
relays  used  in  many  appli¬ 
cations  instead  of  AC  motors? 


IDENTIFY  COMPONENTS  AND  OPERATING  ELE¬ 
MENTS  OF  A  208/115  VOLT  AC  AIRCRAFT  ELEC¬ 
TRICAL  SYSTEM. 

(SEGMENT  F,  LEVEL  2) 
Student  Performance  Goal 

•  Given: 

Manufacturer's  instruction  manual  or  equivalent 
written  information,  schematic  and  block  diagrams 
without  labels,  dealing  with  a  208/1 15  volt,  3 
phase  aircraft  AC  electrical  system  and  constant 
speed  drive  for  one  generator,  and  label  cards  for 
major  components  and  certain  operating  elements 
of  the  AC  electrical  system  and  the  constant 
speed  drive. 

•  Performance: 

The  student  will  insert  an  identifying  label  ad¬ 
jacent  to  each  of  20  components  or  operating 
elements  shown  in  the  diagrams  of  the  AC  elec¬ 
trical  system  and  the  constant  speed  drive. 

•  Standard: 

Correctly  associate  at  least  16  labels  with  the 
component  or  operating  element  to  which  each 
applies. 


Key  Points 


Feedback 


AC  generator  design 
and  arrangement. 


Exciter  provides  cur¬ 
rent  for  rotating  main 
field. 


Fixed  main  armature 
provides  three-phase 
output. 


Splined  coupling 
shaft  to  the  C.  S.  D. 
unit. 

Constant  speed  drive. 


Principle  of  operation 
of  the  C.  S.  D.  unit. 


Oil  reservoir  and 
cooler. 


C.  S.  D.  governor. 


•What  method  is  used  to 
provide  starting  voltage 
for  the  exciter  field? 

•  Why  is  the  exciter  field 
stationary  and  its  arma¬ 
ture  rotating? 

•  What  is  provided  to  convert 
the  exciter  output  current 
to  DC? 

•  How  is  the  DC  supplied  to 
the  main  field? 

•  What  is  the  advantage  of 
having  the  main  armature 
stationary? 

•  How  is  three-phase  output 
obtained? 

•  What  is  the  voltage  between 
any  two  arms  of  the  wye 
windings? 

•  What  is  the  voltage  between 
any  arm  of  the  wye  windings 
and  the  common  center  ter¬ 
minals? 

•  Why  must  some  form  of -cooling 
for  the  generator  be  con¬ 
tinuously  maintained? 

•  What  provision  is  made  in 
the  spline  shaft  to  cause  it 
to  shear  in  case  of  generator 
seizure? 

•  Why  is  a  C.  S.  D.  unit 
needed? 

•  Why  is  the  frequency  of  the 
generator  output  dependent 
on  the  C.  S.  D.  ? 

•  What  type  of  mechanical 
drive  is  used  in  most 
C.  S.  D.  units? 

•Describe  how  the  hydraulic 
unit  can  be  either  a  pump 
or  a  motor  as  needed. 

•How  much  of  the  actual 
drive  work  is  done  by  the 
hydraulic  unit? 

•  Where  does  the  C.  S.  D. 
obtain  oil  for  lubrication? 

•  What  is  the  purpose  of  the 
scavenge  pump? 

•At  what  point  is  the  oil 
temperature  sensed? 

•  What  type  of  governor  is 
used  to  control  the  RPM  of 
the  C.  S.  D.  output? 

•  What  type  of  vernier  control 
is  provided  for  the  governor? 
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Generator  control 
panel. 


Annunciator  panel  in 
flight  compartment. 


Busses  and  bus  tie 
relays. 


Meter,  switches  and 
indicator  lights  in 
cockpit. 


External  power. 


Battery  bus. 


Activities 

Insert  identification 
label  cards  in  blank 
spaces  on  schematic 
and  block  diagrams  of  i 
208/1 15  volt  AC  air¬ 
craft  electrical  system 
and  a  constant  speed 
drive  to  identify  each 
major  component  or 
operating  elemenr. 


•  What  are  the  functions  of 
the  generator  control  panel? 

•  What  is  the  advantage  of 
having  a  single  control 
panel  incorporate  all  gen¬ 
erator  control  functions 
rather  than  several  separate 
units? 

•Why  is  an  indicator  or  an¬ 
nunciator  panel  for  the 
control  unit  provided  in 
the  cockpit? 

•Name  several  faults  that 
can  be  sensed  by  the  fault 
detection  functions? 

•  What  will  be  the  cockpit 
indication  when  a  fault  is 
sensed? 

•  What  is  the  reason  for  a 
number  of  separate  busses? 

•  Why  is  26  volt  AC  needed 
in  addition  to  115  volt  AC? 

•  How  is  the  28  volt  DC  ob¬ 
tained  from  the  208/115 
volt  AC? 

•  What  provisions  are  made 
in  the  cockpit  for  control 
and  monitoring  of  the 
various  buses? 

•  Can  each  generator  be 
manually  controlled  from 
the  cockpit? 

•Why  should  external  power 
be  "off”  before  the  con¬ 
nector  is  plugged  into  the 
airplane? 

•  Why  is  a  separate  bus  pro¬ 
vided  for  the  battery  DC? 

•  How  is  the  battery  con¬ 
nected  to  the  airplane  28 
volt  DC  buses? 

•  What  provision  is  made  for 
keeping  the  battery  charged? 

Check  Items 

Did  the  student: 

•  Use  the  manual  or  informa¬ 
tion  provided  to  aid  him  in 
selecting  correct  labels? 


3.  REPAIR  AIRCRAFT  ELECTRICAL  SYSTEM 
COMPONENTS.  (E1T  =  24.5  hrs.,  T  =  13.0  hrs., 
L/S  =  11.5  hrs.)  8  segments 

(UNIT  LEVEL  2) 


DETERMINE  CAUSES  AND  EFFECTS  OF  SWITCH 
CHATTER  IN  SOLENOID  SWITCHES  AND  RELAYS. 

(SEGMENT  A,  LEVEL  2) 


Student  Performance  Goal 


•  Given: 

Written  information,  samples  of  solenoid  switches 
and  relays  which  have  been  subjected  to  switch 
chatter  to  varying  degrees  of  severity. 


•  Performance: 

The  student  will  inspect  ten  solenoid  switches 
and  relays  which  have  been  damaged  to  varying 
degrees  by  switch  chatter  arcing,  list  the  probable 
causes,  extent  of  damage  and  repair  ability  for 
each  sample. 


•  Standard: 

At  least  seven  samples  will  be  correctly  listed 
as  to  cause  and  extent  of  damage  and  repair- 
ability. 


Key  Points 


Feedback 


Solenoid  chatter 
causes. 


Operational  symptoms 
of  solenoid  chatter. 


Effects  of  solenoid 
chatter. 


Preventative  or  cor¬ 
rective  action. 


•Name  three  causes  for 
chatter. 

•  Why  will  low  voltage  or 
over  tensioned  spring 
cause  similar  chatter? 

•  What  are  some  symptoms 
of  solenoid  chatter  in  an 
airplane  starter  circuit? 

•  What  will  be  the  cockpit 
indications  of  a  chattering 
battery  contactor  relay? 

•What  type  of  damage  to  the 
contact  surfaces  usually 
results  from  chatter? 

•  What  causes  the  contacts 
to  fail  to  open  after  ex¬ 
cessive  contact  chatter? 

•  Why  is  a  capacitor  often 
recommended  to  reduce 
arcing  or  pitting  of  contacts? 

•  Where  can  information  be 
found  for  proper  adjustment 
of  solenoid  spring  tension? 

•  Which  electrical  connec¬ 
tions  should  be  inspected 
when  erratic  voltage  is 
suspected? 
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Activities 


Position  lights  for 
navigation. 


Check  Items 

Did  the  student: 

Inspect  samples  of  »Check  type  of  damage? 

solenoid  switches  and  »Check  for  incorrect  spring 
relays  with  damage  from  tension? 
contact  chatter.  »Check  extent  of  pitted 

List  extent  of  damage  contacts? 
probable  cause  of  *Check  for  improper  align- 

chatter  and  repair-  ment  or  seating  of  con- 

ability  for  each  sample.  tacts? 

•Check  integrity  of  the 
electrical  connection? 

INSPECT  INSTALLATION  AND  CHECK  CIRCUITS 
OF  ANTI-COLLISION  AND  POSITION  LIGHTS. 

(SEGMENT  B,  LEVEL  2) 

Student  Performance  Goal 

•  Given: 

An  aircraft  or  mock-up  with  anti-collision  and 
navigation  position  lights  installed  and  operative, 
manufacturer’s  information,  AC  43.13—2  or  equi¬ 
valent  publication. 

•  Performance: 

The  student  will  inspect  the  installation  and 
check  the  circuits  of  the  anti-collision  and  posi¬ 
tion  lights  as  installed  on  the  aircraft  or  mock-up. 
He  will  make  a  list  of  five  installation  or  circuit 
requirements  for  each  type  of  light  and  note  whether 
each  requirements  listed  has  been  satisfied  in  the 
installation  inspected. 

•  Standard: 

Correct  listing  of  ten  requirements  and  correct  de¬ 
cisions  noted  for  eight  requirements. 

Key  Points  Feedback 

Anti-collision  lights.  »What  kind  of  light  is  to  be 
used  for  anti-collision 
warning? 

Crew  vision  require-  »What  is  required  in  respect 
ments.  to  avoiding  interference 

with  flight  crew  vision? 
Placards.  »What  warning  should  be 

displayed  on  placard  in 
anti-collision  light  in¬ 
stallations? 

•  Where  should  the  placards 
be  located? 

Location  of  Sights.  »What  are  the  locations 

where  rotating  beacons 
may  be  installed? 
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•  What  three  locations  on 
the  aircraft  must  have  posi¬ 
tion  lights? 

Viewing  angles.  «\Vhat  angles  of  visibility 

are  required  for  wing  lights? 

•  For  tail  lights? 

Colors  and  intensity.  »\Vhat  color  is  specified  for 
each  location? 

•  What  light  intensity  is  re¬ 
quired? 

Electrical  circuit  re-  »What  is  the  maximum  allow- 
quirements.  able  voltage  drop  for  this 

circuit  (if  a  12  volt  system)? 

•  How  do  you  determine 
proper  wire  and  fuse  sizes? 

•  How  should  the  control 
switches  be  located  with 
respect  to  their  on  off 
positions? 

•  What  provisions  should  be 
made  to  properly  ground  the 
lights? 

Activities  Chick  turns 

Did  the  student: 

Inspect  and  check  anti-  »Check  viewing  angles  of 
collision  and  position  all  lights? 

light  installations  and  »Check  for  visual  indication 
circuits  for  meeting  of  cockpit  of  wing  light 

F AA  requirements.  operation? 

•  Check  for  installation  of 

placards  required? 

•  Make  sure  crew  vision  re¬ 
quirements  are  met? 

•  Inspect  for  installation  of 
proper  ground  connections? 

INSPECT,  CHECK,  AND  REPAIR  LANDING  AND 
TAXI  LIGHT  INSTALLATIONS. 

(SEGMENT  C,  LEVEL  2' 

Student  Performance  Goal 

•  Given: 

Manufacturer’s  service  information,  an  aircraft  or 
mock-up  with  retractable  prefocused  landing  lights 
and  a  prefocused  taxi  light  installed  and  operable, 
replacement  prefocused  lamps,  suitable  tools  and 
test  equipment. 

•  Performance: 

The  student  will  inspect  and  check  the  installation, 
circuit,  and  operation  of  landing  lights,  including 
extension  and  retraction  of  the  lights.  He  will  re¬ 
place  a  prefocused  landing  light  lamp  and  adjust  the 
exrension  limit  switches.  He  will  inspect,  check,  and 
repair  a  taxi  light  installation  by  replacing  a  lamp. 
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•  Standard: 

All  work  will  be  accomplished  to  return-to-service 
level  in  accordance  with  information  provided. 

Key  Points  Feedbuck 

Purposes  and  uses  of  «For  what  purposes  besides 
landing  lights.  landing  are  landing  lights 

used? 

•  Why  are  landing  lights  often 
made  extendable  (and  re¬ 
tractable)? 

•  What  types  of  electrical 
control  switches  are  pro¬ 
vided  in  the  cockpit  for 
retractable  landing  light 
operations? 

Repair  procedures  for  *Why  is  it  important  that 
retractable  landing  the  same  type  of  lamp  is 

lights.  used  for  replacement  as 

was  called  for  by  the 
man  ufacturer? 

•  Where  prefocused  lamps  are 
used,  how  is  the  position 
of  the  lamp  in  the  mounting 
determined? 

•  How  can  the  maximum  ex¬ 
tension  permitted  be  deter¬ 
mined  and  obtained? 

Repair  procedures  for  »How  are  fixed  landing  lights 
fixed  landing  lights.  adjusted  for  beam  angle 

horizontally  and  vertically? 

•  If  the  beam  size  can  be  ad¬ 
justed,  where  will  instruc¬ 
tions  be  found  for  doing 
this? 

Taxi  lights.  «What  is  the  primary  purpose 

of  a  taxi  light  ? 

•  Where  are  taxi  lights  usually 
mounted  on  the  aircraft? 

•  What  adjustments  can  normal¬ 
ly  be  made  for  taxi  lights? 

\i  Hit  s  (.heels  lien  ; 

Did  the  student : 

Inspect  installations  *Use  a  voltohmmeter  to 
of  retractable  landing  check  for  adequate  voltage 
light'-  and  a  taxi  light  and  for  grounding  integrity? 
on  an  aircraft  or  •Make  sure  landing  lights 

mock-up.  travel  through  the  full  spe- 

C  herk  operation  and  cified  arc  of  extension  and 

compliance  of  beams  to  retraction? 
specification  for  each  •I  se  the  correct  lamp  type 
tvpe  of  light.  and  rating  for  each  light? 

Replace  lamps  in  re-  •Install  lamps  in  the  correct 
tractable  lauding  lights  josition  in  the  mountings? 
and  in  a  taxi  light. 


Adjust  limit  switches  »Use  a  protractor  or  beam 
on  landing  lights  for  angle  jig  to  check  beam 
specified  degree  of  angles  and  widths? 

extension. 

INSPECT,  CHECK,  SERVICE,  AND  REPAIR  AIR¬ 
CRAFT  INTERIOR  LIGHTING  INSTALLATIONS. 

(SEGMENT  D,  LEVEL  2) 

Student  Performance  Goal 
4  Given: 

W'ritten  information,  manufacturer’s  manuals,  a 
mock-up  of  several  types  of  aircraft  interior  light¬ 
ing,  including  DC  dome  and  reading  lights,  AC 
series  type  cabin  lights,  and  a  fluorescent  light, 
suitable  tools  and  test  equipment,  replacement 
lamps. 

•  Performance: 

The  student  will  draw  circuit  diagrams  for  the 
following  aircraft  lighting  systems:  A  DC  cabin 
light  system  with  three  dome  lights,  four  seat 
reading  lights,  and  an  entry  light;  an  AC  cabin 
light  system  with  28  volt  lights  in  a  series-parallel 
circuit  for  115  volts  AC;  and  a  fluorescent  type 
cabin  lighting  system.  He  will  inspect,  check 
voltages  and  replace  lamps  in  a  DC  dome  light,  a 
seat  reading  light,  an  AC  series  light  system,  and 
a  fluorescent  light  fixture  on  an  operative  mock-up. 

•  Standard: 

At  least  two  of  the  three  circuit  diagrams  will  be 
correctly  drawn  in  accordance  with  information 
provided.  Inspection,  checking,  and  lamp  replace¬ 
ment  will  be  at  a  return-to-service  level  and  in 
accordance  with  manufacturer’s  manuals  provided. 

Key  Points  Feedback 

DC  cabin  lighting  •Why  are  DC  lighting  sys- 

systems.  terns  wired  in  parallel  for 

all  lights? 

•  Why  should  replacement 
lamps  never  exceed  the 
wattage  rating  specified 
for  each  light? 

•  How  can  cabin  lights  be 
wired  to  permit  switch  con¬ 
trol  from  two  or  more  loca¬ 
tions? 

Seat  reading  lights.  «Why  is  it  desirable  to  pro¬ 
vide  an  individual  light  and 
control  switch  for  each 
seat? 

•  How  are  reading  lights 
focused? 
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•  How  is  ventillation  usually 
provided  for  reading  lights? 

•  Why  are  most  entry  and 
compartment  lights  of 
lower  power  than  cabin 
dome  lights? 

•  What  would  be  a  likely 
cause  of  a  burnt  plastic 
cover  on  an  entry  light? 

•  When  28  volt  lamps  are 
used  in  series-parallel  on 
a  115  volt  AC  system  for 
cabin  lighting,  how  are 
they  connected? 

•  If  four  lamps  were  out,  how 
would  the  bad  lamp  or  lamps 
be  most  easily  located? 

•  Why  is  there  a  serious  shock 
hazard  when  replacing  AC 
series-parallel  lamps? 

•  What  is  the  reason  all  lamps 
used  in  such  a  system  should 
be  of  the  same  type  andrating? 

•  Why  does  fluorescent  light¬ 
ing  require  at  least  115 
volts  AC? 

•  How  can  115  volts  AC  be 
provided  in  a  12  or  24  volt 
DC  operated  aircraft? 

•Why  are  ballasts  and 
starters  needed  for  most 
fluorescent  lighting  systems? 

•  How  can  radio  interference 
from  fluorescent  lights  be 
reduced? 

Activities  Check  Items 

Did  the  student: 

On  an  operating  mock-  »Use  a  voltohmmerer  to 
up  with  various  types  of  check  voltages  and  continu- 
aircraft  lighting  sys-  ity  where  needed? 

terns,  the  student  will  •Turn  power  off  when  check- 
inspect,  check,  and  ing  continuity? 

make  lamp  replacements  »Use  only  specified  types 
for  a  DC  cabin  lighting  of  lamps  fot  replacement? 
system,  seat  reading  »Use  proper  caution  when 
lights,  an  AC  series-  working  on  115  volt  AC 
parallel  cabin  lighting  lighting? 

system,  and  a  fluores¬ 
cent  light  installation. 

INSPECT,  CHECK,  SERVICE,  AND  REPAIR  COCK¬ 
PIT  LIGHTS  AND  LIGHTING  CIRCUITS. 

(SEGMENT  E,  LEVEL  2) 

Student  Performance  Goal 


•  Given: 

Written  information,  manufacturer’s  manuals,  a 
mock-up  or  aircraft  with  typical  cockpit  lighting, 
replacement  lamps  or  assemblies,  and  suitable 
tools  and  test  equipment. 

•  Performance: 

The  student  will  inspect,  check,  and  make  lamp  or 
light  assembly  replacements  for  ten  different  types 
of  cockpit  or  instrument  lighting  installations.  He 
will  replace  an  inoperative  overhead  or  panel  type 
cockpit  lighting  fixture  and  repair  an  instrument 
light  circuit  in  which  the  instructor  has  introduced 
an  open  connection. 

•  Standard: 

At  least  eight  lighting  installations  will  be  properly 
inspected,  checked  for  proper  operation,  and  lamp 
replacement  correctly  made.  Repairs  to  overhead  or 
panel  light  and  instrument  light  circuit  will  be 
accomplished  to  teturn-to-service  standards. 

Key  Points  Feedback 

Types  of  overhead  and  »Why  are  most  cockpit  lighting 
panel  lighting  installa-  systems  provided  with  both 
tions  for  cockpit  white  and  red  lights  in  most 

lighting.  locations? 

•  What  methods  are  used  for 
dimming  lights  in  the  cockpit? 

•  Why  are  many  small  lights 
used  rather  than  a  few  larger 
lights? 

•  Why  are  fluorescent  or  neon 
lamps  seldom  used  for  cock¬ 
pit  lighting? 

Instrument  lighting.  «Why  are  most  instruments 

lighted  with  indirect  lighting? 

•  Why  are  several  small  lights 
used  in  instrument  lighting 
rather  than  a  single  larger 
light? 

•  Describe  instrument  panel 
edge  lighting  and  integral 
lighting  for  annunciator  panels? 

Servicing  procedures  »What  is  the  importance  of  re- 
for  cockpit  lighting.  placing  instrument  lights  with 

the  same  type  of  lamps  or 
light  assemblies? 

•  Why  should  any  lamp  which 
appears  dark  colored  or  blackened 
be  replaced  even  though  it 

still-  operates? 

•  When  checking  voltage  and 
continuity  for  cockpit  lights, 

why  should  initial  checks  be  made 
with  dimmers  at  full  brightness? 

•  How  can  dimmer  operation  be 
checked  in  bright  daylight? 


Entry  lights  and  com¬ 
partment  lights. 


AC  series-parallel 
cabin  lighting. 


Fluorescent  lighting. 
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•  When  all  lights  in  a  panel 
flicker  or  dim  together,  what 
fault  should  be  suspected? 

Activities  Check  Items 

Did  the  student: 

Inspect,  check,  and  re-  ^Inspect  wire,  sockets,  lamp 
place  lamp  or  light  as-  security,  and  mounting? 
sembly  in  ten  different  »Check  operation  with  and 
types  of  cockpit  or  in-  without  dimming? 
strument  lighting  »Use  correct  replacement  lamp 

installations.  for  each  unit? 

Replace  an  inoperative  (Inspect  and  check  for  broken 
overhead  or  panel  type  wire  or  loose  connections? 
cockpit  lighting  fixture  (Check  operation  after  work 
installation  and  an  in-  was  completed? 

strument  lighting  circuit  (Use  a  voltohmmeter  or  test 
in  which  an  open  circuit  light  to  locate  cause  of 
has  been  introduced  by  trouble? 
the  instructor. 


INSPECT  AND  CHECK  ELECTRICAL  EQUIPMENT 
INSTALLATIONS  FOR  INTEGRITY  OF  MOUNTING 
AND  CONNECTIONS. 

(SEGMENT  F,  LEVEL  2) 

Student  Performance  Goal 

•  Given: 

Manufacturer’s  service  manual  or  equivalent  written 
information  concerning  shock  mounting  of  electrical 
equipment,  quick  disconnect  plug-in  connectors  for 
electrical  units,  and  methods  of  securing  equipment 
on  shelves  or  racks,  an  aircraft  or  mock-up  with 
electrical  units  mounted  on  shelves  or  racks. 

•  Performance: 

The  student  will  inspect  electrical  equipment  installa¬ 
tions  on  shelves  or  racks  for  security  of  lock-in,  in¬ 
tegrity  of  shock  mounting,  and  clearance  from  other 
equipment.  He  will  check  the  plug-in  connectors  for 
proper  mating  and  adequate  engagement  and  assure  that 
all  requirements  for  cooling  or  ventillation  are  satisfied, 

•  Standard: 

Procedures  for  inspecting  and  checking  the  installa¬ 
tions  will  be  conformed  to  in  accordance  with  in¬ 
formation  provided. 

Kr\  Points  Feedback 

Electrical  equipment  (Why  is  it  common  practice  to 
installations  in  bays  mount  associated  electrical 
or  compartments.  equipment  together  in  a  bay 

or  compartment? 


•  Why  are  plug-in  connectors 
preferable  to  terminal  strip 
connections  for  electrical 
units  mounted  on  shelves? 

•  Name  several  methods 
used  to  lock  electric  units 
on  shelves  or  in  racks? 

Shock  mounting.  »Why  is  some  method  of  shock 

mounting  needed  for  most 
electrical  plug-in  units? 

•  What  purposes  do  the  shock 
mounts  serve? 

•How  important  is  the  correct 
amount  of  shock  absorption? 

•  Should  the  shock  mounts  be  on 
the  racks  or  the  units?  Why? 

Plug-in  quick  discon-  «What  is  the  importance  of 
nect  connectors.  accurate  and  easy  mating  of 

the  plug  and  receptacle? 

•  Why  are  male  receptacles 
usually  installed  in  the 
plug-in  units  rather  than 
female  types? 

•How  can  full  engagement  be 
determined  for  a  rack  mounted 
plug-in  unit? 

•  Why  is  care  necessary  when 
plugging  such  units  in? 

Ventillation  and  cool-  »Why  is  adequate  ventillation 
ing  for  shelf  or  rack  necessary  for  most  elec- 
mounted  units.  trical  units? 

•  How  is  forced  draft  cooling 
provided  when  needed? 

•  How  important  is  it  that  the 
cooling  always  operates 
when  electrical  power  is 
operating  in  the  cooled  units? 

•  How  is  this  assured  in  many 
aircraft  installations? 

Servicing  procedures  *Why  should  both  male  and 
and  precautions.  female  connectors  be  in¬ 

spected  each  time  before 
any  unit  is  plugged  in? 

•If  a  unit  resists  being  pushed 
fully  in,  why  is  it  good  prac¬ 
tice  to  pull  it  out  and  try 
again  rather  than  try  to 
force  it  in? 

•  Why  should  screw  type  lock- 
ins  be  only  finger  tight,  not 
tightened  with  pliers  or  wrench? 

Activities  Check  Items 

Did  the  student: 

•Make  sure  all  lock-ins  were 
fully  finger  tight? 

•  Inspect  shock  mounts  for 
condition? 
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Inspect  electrical  units  «Make  sure  ground  straps  or 
mounted  on  shelves  or  springs  are  intact  around 
racks  with  plug-in  con-  shock  mounts? 
nection  for  electrical  «Check  if  unit  could  be  pushed 
circuity.  Check  secu-  farther  in? 

rity  of  mounting  and  •Check  individual  pins  for 
electrical  connector  being  straight  and  undamaged? 

engagement,  integrity  *Check  individual  sockets 

and  firmness  of  shock  for  being  clear  and  having 
mounts,  and  clearance  proper  spring  tension ? 

of  units  from  inter-  »Make  sure  no  trash  or  other 
ference.  debris  is  interfering  with 

air  flow  around  or  through 
units? 

INSPECT,  CHECK,  AND  REPAIR  PASSENGER  CALL 
SYSTEM. 

(SEGMENT  G,  LEVEL  1) 

Student  Performance  Goal 

•  Given: 

Written  information  or  manufacturer’s  service  data 
and  questions  with  multiple  choice  answers  con¬ 
cerning  passenger  call  systems. 

•  Performance: 

The  student  will  select  answers  to  ten  questions 
concerning  the  inspection,  checking,  and  repair  of 
passenger  call  systems. 

•  Standard: 

At  least  seven  correct  answers  will  be  selected. 

Key  Points  Feedback 

Purposes  and  uses  of  ©Describe  a  typical  passenger 
passenger  call  systems,  call  system  for  a  commercial 
airliner. 

•  What  is  the  difference  be¬ 
tween  mechanical  and 
electronic  chimes? 

•  How  is  the  cabin  attendance 
informed  as  to  which  seat 
has  initiated  a  call? 

•  What  purposes  other  than 
passenger  calls  are  such 
systems  used  for? 

Design  and  operation  ©What  happens  when  a  pass- 
of  passenger  call  enger  operates  a  call  button? 

systems.  «What  type  of  relay  is  used 

in  most  call  systems  to 
lock-up  a  call  until  reset 
is  pushed? 

•  What  type  of  solid-state 
electronic  devices  can  be 
used  in  lieu  of  relays? 

•  How  is  the  passenger  call 
system  checked  for  proper 
operation? 


LOCATE  REPLACEMENT  PROCEDURES  AND  PARTS 
NUMBERS  FOR  ELECTRICAL  COMPONENT  REPLACEMENT. 

(SEGMENT  H,  LEVEL  21 


•  Given: 

A  service  manual  and  parts  catalog  for  a  specific 
aircraft,  a  list  of  five  electrical  components  supplied 
by  the  instructor. 

•  Performance: 

The  student  will  locate  and  list  the  reference  page  num¬ 
bers  of  the  replacement  procedures  for  each  of  the  five 
listed  components.  He  will  also  list  the  part  numbers 
of  the  replacements  for  the  five  components  and  of 
any  additional  mounting  hardware,  seals  or  gaskets 
required  for  replacement. 

•  Standard: 

At  least  80  percent  of  the  listed  reference  page  numbers 
and  part  numbers  will  be  correct. 

Key  Points  Feedback 

Locating  replacement  •Will  the  replacement  procedures 
procedures  for  elec-  for  an  electrical  timer  for  pro- 

trical  components.  peller  deicing  be  found  under 

Electrical  System  or  Propellers? 
Locating  part  numbers.  •Explain  the  use  of  an  alpha¬ 
numeric  index. 

•  If  a  component  is  an  assembly, 
where  will  a  breakdown  of  replace¬ 
able  parts  usually  be  found? 

•If  a  component  requires  spe¬ 
cific  seals,  spacers,  or  other 
hardware  for  installation,  where 
will  this  information  usually 
be  located? 

Activities  Check  Items 

Did  the  student: 

Use  an  aircraft  service  *Use  the  service  manual  index 

manual  to  locate  re-  to  expedite  finding  desired 

placement  procedures  information? 

and  list  page  numbers  «Read  all  instructions  and  note 

for  five  electrical  com-  any  references  to  other  sec- 

poneuts  specified  by  tions  of  the  manual? 

the  instructor.  ©Use  index  of  parts  catalog 

Use  the  parts  catalog  to  assist  in  locating  desired 

to  locate  and  list  part  parts? 

numbers  for  each  speci-  •Check  quantity  needed  for 

fied  component  and  for  each  item  of  hardware  listed 

any  mounting  hardware,  as  needed  for  replacement? 

seals,  gaskets,  or  other 

accessories  needed  for 

replacement  of  each 

component. 


Student  Performance  Goal 


196 


HYDRAULIC  AND  PNEUMATIC  POWER  SYSTEMS 


4.  IDENTIFY  AND  SELECT  HYDRAULIC  FLUIDS. 

(EIT  =  2  hrs.,  T  =  1  hr.,  L/S  =  1  hr.)  1  segment 
(UNIT  LEVEL  3) 

IDENTIFY  AND  SELECT  HYDRAULIC  FLUIDS. 

(SEGMENT  A.  LEVEL  3) 

Student  Performance  Goal 

•  Given: 

Samples  of  ester-base,  petroleum-base  and  vegetable- 
base  hydraulic  fluids;  sample  placards  of  the  type 
used  or  attached  to  hydraulic  reservoirs;  written 
reference  information  describing  the  characteristics 
and  identifying  features  of  hydraulic  fluids. 

•  Performance: 

The  student  will  distinguish  between  the  sample 
fluids  by  color,  odor  and  specification  number. 

When  shown  the  sample  placard  or  reservoir  data 
plate,  he  will  select  the  fluid  that  would  be  used 
to  service  the  system.  He  will  describe  the  charac¬ 
teristics  of  each  type  of  hydraulic  fluid. 

•  Standard: 

The  three  types  of  fluids  will  be  identified  without 
error.  Reference  information  and  placards  will  be 
correctly  identified.  Correct  nomenclature  will  be 
used  when  describing  the  characteristics  of  the 
fluids. 

Key  Points  Feedback 

Vegetable-base  »What  base  materials  con- 

fluids:  rained  in  a  vegetable-base 

hydraulic  fluid  permits 

a.  Odor.  identification  by  odor? 

b.  Viscosity.  »How  would  evaporation  of 

alcohol  from  a  vegetable- 
base  fluid  affect  the  vis¬ 
cosity  of  the  fluid? 

•  Why  does  an  external  leak 
of  vegetable-base  hydraulic 
fluid  leave  a  gummy  de¬ 
posit? 

•  If  a  vegetable-base  fluid  is 
stored  or  remains  in  a  vented 
container  for  a  long  period 

of  time,  how  is  the  viscosity 
of  the  fluid  affected? 

•  How  do  the  lubricating 
characteristics  of  vegctable- 
and  mineral-base  hydraulic 
fluids  compare? 


c.  Color.  »lf  a  vegetable-base  hy¬ 

draulic  fluid  removed  from 
a  brake  system  had  no 
color,  how  could  a  mechanic 
identify  the  fluid? 

•  Is  a  vegetable-base  fluid 
classified  as  flammable 
or  non-flammable? 

•  What  precautions  should 
be  observed  if  the  owner 
suggests  use  of  automo¬ 
tive  hydraulic  fluids  in 
the  brake  system  of  the 
airplane? 

Mineral-base  fluids:  »How  does  temperature  af¬ 

fect  the  viscosity  of 

a.  Odor.  mineral-(petroleum)  base 

hydraulic  fluid? 

b.  Viscosity.  *If  hydraulic  fluids  are  too 

viscous,  how  is  the  opera¬ 
tion  of  the  system  affected? 

•  If  hydraulic  fluids  become 
too  hot,  what  is  the  effect 
on  minor  internal  (and  ex¬ 
ternal)  leaks  in  the  system? 

•  Why  are  the  containers  in 
which  hydraulic  fluids  are 
supplied  often  marked 
"Destroy  this  can.  Do  not 
re-use”? 

c.  Color.  »If  the  fluid  removed  from 

a  hydraulic  system  had 
lost  its  color,  how  could 
the  mechanic  identify  the 
fluid  as  a  mineral-base 
fluid? 

•  What  is  the  color  of  petro¬ 
leum-base  hydraulic  fluid? 

Chemical  base  fluids:  »Why  are  chemical  base 

fluids  often  described  as 

a.  Trade  names.  non-flammable  hydraulic 

fluids? 

b.  Odor.  ^Describe  some  of  the 

characteristics  of  the 
synthetic/chemical  fluids 
which  offset  the  desirable 
characteristics  of  non¬ 
flammability. 

c.  Applications  and  »What  are  some  of  the 

precautions.  hazards  and  precautions 

which  should  be  observed 
by  mechanics  who  use 
Skydrol  and  similar  type 
fluids? 
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•  Describe  the  limits  to  the 
service  life  of  some  of  the 
chemical  base  fluids. 

•  What  materials  are  used  to 
flush  the  systems  and 
clean  components  that  are 
to  be  used  with  non-flam¬ 
mable  fluids? 

•  What  contamination  prob¬ 
lems  exist  in  the  use  of 
synthetic  fluids? 

Activities  Check  Items 

Did  the  student: 


Identify  samples  of 
vegetable,  petroleum 
and  synthetic  base 
hydraulic  fluids. 
Describe  the 
characteristics  of 
each  type  of  fluid. 


•  Use  and  correctly  interpret 
reference  information  as  a 
guide  to  the  selection  of 
the  type  of  fluid? 

•  Use  correct  nomenclature 
and  terminology  as  a  part 
of  the  explanation  and 
description? 


b.  REPAIR  HYDRAULIC  AND  PNEUMATIC  POWER 
SYSTEM  COMPONENTS.  (EIT  =  15  hrs.,  T  = 

7  hrs.,  L/S  =  8  hrs.)  4  segments 

(UNIT  LEVEL  2) 


SELECT  AND  INSTALL  SEALS. 

(SEGMENT  A,  LEVEL  2) 


Student  Performance  Goal 

•  Given: 

Hydraulic  components  not  requiring  complex  assem¬ 
bly,  disassembly,  (i.e.,  master  and  wheel  brake  cylin¬ 
ders,  actuating  cylinders,  etc.)  various  types  and 
sizes  of  seals  and  fluids,  reference  information  de¬ 
scribing  the  procedure  for  replacing  and  testing  seals 
in  a  hydraulic  unit  and  a  means  for  testing  the  follow¬ 
ing  seal  replacement. 

•  Performance: 

The  student  will  use  and  interpret  information  that 
will  assist  in  identifying  and  selecting  seals  for  use 
in  ester,  petroleum  and  vegetable-base  hydraulic 
fluids.  He  will  install  seals  in  one  unit  in  accordance 
with  the  procedures  specified  in  the  manual  and  test 
the  unit  following  reassembly. 

•  Standard: 

The  unit  which  has  had  the  seals  replaced  will  func¬ 
tion  as  it  was  designed  to  operate  and  will  be  free  of 
both  external  and  internal  leaks. 

Key  Points  Feedback 


b.  Shape. 


Identification  of 
seals. 


Installation  of  seals. 


•  What  material  is  used  lot 
seals  designed  for  use  in 
a  petroleum-base  fluid? 

•  What  material  is  used  for 
seals  to  be  used  in  the 
synthetic  fluids? 

•  What  is  the  shape  of  a  seal 
that  is  described  as  a 
chevron  type  seal? 

•  What  is  the  cross-sectional 
shape  of  an  "O"  ring? 

•  What  is  the  basic  difference 
between  a  gasket  and  a  seal? 

•  What  is  the  significance  of 
the  colored  identification 
which  appears  on  many 
hydraulic  seals? 

•  How  may  a  mechanic  iden¬ 
tify  the  material  from  which 
a  seal  was  manufactured? 

•  Why  are  seals  often  indi¬ 
vidually  packaged  in  a 
weather  resistant  type 
envelope  or  container? 

•  Where  would  a  mechanic 
find  information  specifying 
the  part  number  and  de¬ 
scribing  the  location  of  a 
seal  within  a  component? 

•  What  installation  procedure 
will  minimize  the  possibi¬ 
lity  of  damage  to  a  seal  as 
it  is  moved  past  the  external 
threads  on  a  part  of  the 
component? 

•  What  installation  procedure 
will  minimize  the  possibility 
of  damage  to  a  seal  as  it  is 
moved  past  the  internal 
threads  in  a  part  ? 

•  What  lubricant  may  be  ap¬ 
plied  to  a  seal  prior  to  in¬ 
stallation  in  the  component? 

•  What  is  the  function  of  a 
back-up  ring  that  may  be 
used  on  either  side  of  the 
"O”  ring? 

•  When  chevron  seals  arc  in¬ 
stalled  to  provide  a  pressure 
seal,  what  is  the  position  of 
the  chevron  with  respect  to 
the  applied  pressure? 


Activities 


(.hi'ck  Items 

Did  the  student: 


Types  of  seals: 
a.  Materials. 


•  What  material  is  used  to  manu¬ 
facture  seals  for  use  in  vege¬ 
table-base  hydraulic  fluids? 


Identify  the  correct  »Use  and  correctly  interpret 
seal  for  installation  information  from  the  reference 

into  one  hydraulic  unit  manuals? 
or  component. 
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Install  a  seal  in  a 
component  not  requiring 
complex  assembly. 

Test  rhe  component 
following  installation 
of  the  seal. 


♦  Follow  the  procedure  spe¬ 
cified  in  the  manual? 

♦  Avoid  damaging  the  seal 
and  component ? 

♦  Achieve  an  installation 
which  assured  normal  opera¬ 
tion  without  external  and 
internal  leakage? 


♦  Where  would  a  mechanic 
find  information  that  spe¬ 
cifies  the  procedure  for 
installation  or  removal  of 
hydraulic  components? 

Activities  Check  Items 

Did  the  student: 


IDENTIFY,  REMOVE  AND  INSTALL  A  HYDRAULIC 
SELECTOR  VALVE. 

(SEGMENT  B,  LEVEL  2) 


Student  Performance  Goal 
•  Given: 

An  operational  hydraulic  system  or  a  segment  in¬ 
cluding  at  least  a  source  of  hydraulic  pressure,  a 
selector  valve  and  actuating  cylinder,  written  ser¬ 
vice  instructions,  a  spare  selector  valve  for  in¬ 
stallation  into  the  system,  line  cap-plugs  and  a 
supply  of  hydraulic  fluid. 


Identify  and  remove  a 
selector  valve  from  a 
hydraulic  system. 
Install  a  selector 
valve  and  check 
system  operation. 


♦  Use  and  correctly  interpret 
instructions  from  the  refer¬ 
ence  publications? 

♦  Use  correct  procedures 
and  observe  safety  pre¬ 
cautions? 

♦  Achieve  a  system  that 
functioned  normally? 


REMOVE  AND  INSTALL  PRESSURE  REGULATORS. 

(SEGMENT  C,  LEVEL  2) 


Student  Performance  Goal 


•  Performance: 

The  student  will  identify,  remove  and  install  a 
selector  valve  into  the  system.  He  will  operation¬ 
ally  check  the  system  following  replacement  of  the 
selector  valve. 


•  Standard: 

The  selector  valve  will  be  identified  regardless  of 
the  type  of  valve.  The  removal  and  installation 
procedure  will  be  adhered  to  without  error  or  omis¬ 
sion.  The  system  will  function  as  it  was  designed 
to  operate. 

Key  Points  Feedback 


Types  of  selector 
valves. 


Installation  of 
selector  valves. 


♦  Where  is  a  selector  valve 
located  with  respect  to  the 
pressure  source  and  the 
actuators  in  the  hydraulic 
system? 

♦  Describe  three  different 
types  of  selector  valves. 

♦  How  many  ports  are  re¬ 
quired  in  a  selector  valve? 

♦  Why  must  hydraulic  system 
pressure  be  relieved  before 
disconnecting  any  component 
in  the  system? 

♦  What  procedure  will  reduce 
the  possibility  of  contamina¬ 
tion  to  a  minimum  when  lines 
are  disconnected? 


•  Given: 

An  operational  hydraulic  system,  written  reference 
information,  a  replacement  pressure  regulator , 
line  cap-plugs  and  a  supply  of  hydraulic  fluid. 

•  Performance: 

The  student  will  identify,  remove  and  install  a 
pressure  regulator  in  the  hydraulic  system.  He 
will  test  the  system  following  installation  of  the 
regulator  and  adjust  rhe  pressure  of  the  system. 

•  Standard: 

The  procedures  will  be  fully  in  accordance  with 
the  written  instructions.  The  pressure  will  be 
adjusted  within  the  tolerance  specified  in  the  in¬ 
structions. 

Key  Points  Feedback 

Pressure  regulators.  ♦What  is  the  purpose  of  a 
pressure  regulator  in  the 

system  ? 

♦  What  reference  information 
is  available  to  a  mechanic 
that  would  describe  the 
procedure  for  installing, 
removing  or  adjusting  a 
pressure  regulator? 

♦  If  a  system  operational 
fault  is  isolated  and  defi- 
nately  proven  to  be  the 
fault  of  the  regulator,  is  the 
regulator  overhauled  in  the 
field  or  removed  and  replaced 
with  a  servicable  component? 


199 


•  What  devices  are  used  to 
store  high  pressure  air? 


Act  inti  i\> 


(  /’<  (  L  Item s 
Did  the  student: 


Identify  and  remove 
a  regulator  from  the 
system. 

Install,  check  and 
adjust  a  pressure 
regulator. 


•  Correctly  interpret  informa¬ 
tion  from  the  manual? 

•  Follow  the  recommended 
procedures? 

•  Observe  safety  precautions? 

•  Achieve  an  adjusted  system 
pressure  that  met  the  spe¬ 
cified  tolerance? 


INTERPRET  AND  DESCRIBE  THE  OPERATION  OF 
A  PNEUMATIC  POWER  SYSTEM. 

(SEGMENT  D,  LEVEL  2) 


Student  Performance  Goal 

•  (iiven: 

Diagrams  and  drawings  of  a  pneumatic  power  sys¬ 
tem  including  at  least  a  multi-stage  compressor, 
filter,  intercooler ,  filter  and  or  oil  separator; 
written  reference  information  describing  the  opera¬ 
tion  of  the  system. 

•  Performance: 

The  student  will  interpret  information  and  explain 
rhe  principles  of  pneumatics  and  the  operation  of 
the  specific  system. 

•  Standard: 

Explanations  and  descriptions  will  be  in  accordance 
with  the  technical  information  provided.  Correct 
nomenclature  and  terminology  will  be  a  part  of  all 
explanations  and  descriptions. 

krv  Pmn!''  I  t  i  dfactck 

Pneumatic  systems.  •Ivhy  is  air  used  as  a  power 
source  in  some  systems  of 
the  aircraft? 

•  Why  are  multi-stage  com¬ 
pressors  often  used  as  a 
power  source  for  the  pneu¬ 
matic  system? 

•  What  is  a  Roots-iype  com¬ 
pressor? 

•  When  pneumatic  air  is  used 
as  a  power  source,  why  is 
it  often  necessary  to  cool 
the  air? 

•  How  are  the  compressors 
lubricated?  How  is  oil 
separated  from  the  com¬ 
pressed  air? 

•  What  causes  the  accumu¬ 
lation  of  moisture  or  water 
vapor  in  a  pneumatic  system? 


At  t n  itics 


(  ht  t  k  Items 
Did  the  student: 


Describe  the  operation 
of  a  specific  pneumatic 
system. 


•  Use  and  correctly  interpret 
reference  information? 

•  Use  correct  nomenclature 
and  terminology  as  a  part 
of  the  explanation  and  de¬ 
scription? 


6.  INSPECT,  CHECK,  SERVICE,  TROUBLESHOOT 
AND  REPAIR  HYDRAULIC  AND  PNEUMATIC 
POWER  SYSTEMS.  (HIT  -  55  hrs.,  T  -  25  hrs., 

U  S  ~  30  hrs.)  10  segments 

(UNIT  LEVEL  3' 


SOLVE  PROBLEMS  INVOLVING  FORCE.  AREA 
AND  PRESSURE. 

(SEGMENT  A.  LEVEL  2^ 


Student  Performance  Goal 


•  Given: 

Ten  problems  (sketches,  drawings  or  narrative), 
illustrating  the  relationship  of  applied  force,  area 
of  cylinder  or  piston,  and  pressure  per  unit  area. 

•  Performance: 

The  student  will  solve  the  problems  when  one  of 
the  factors  is  unknown  or  the  values  have  been 
changed.  He  will  explain  the  hydraulic  principles 
involved  in  rhe  solution  of  rhe  problem. 

%  Standard: 

Eight  of  the  ten  problems  will  be  correctly  solved. 
Correct  nomenclature  and  terminology  will  be  used 
throughout  the  explanations. 


Key  I* (/infs 


I  t  edhae  ( 


Simple  levers: 
a.  Force. 


b.  Lever  arms. 


c.  Ffficiencv. 


•  How  is  a  simple  lever  used 
to  produce  an  increase  in 
force? 

•  Describe  some  examples  of 
the  use  of  simple  levers  in 
the  systems  of  an  airplane. 

•  How  may  a  simple  lever  be 
used  to  decrease  an  appliec 
force? 

•  What  are  the  limitations  to 
the  multiplication  of  force 
through  the  use  of  levers? 

•  How  efficient  i  >  a  Mrnple 
lever? 
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d.  Mechanical  ad¬ 
vantage. 


e.  Speed  (rate  of 
travel ). 


Hydraulic  pneumatic 
advantage: 

a.  Comparison  of 
lever  systems  to 
hydraulic  pneumatic 
systems. 


b.  Relationship  of 
force,  pressure 
and  area. 


c.  Lnits  of  measure¬ 
ment.  ( force,  pres¬ 
sure,  area). 


•  What  is  meant  by  the  term 
"mechanical  advantage" ? 

•  What  is  reduced  or  sacri¬ 
ficed  to  achieve  mechanical 
advantage  in  a  simple 
lever  system? 

•  Show  by  sketch  the  lengths 
of  the  lever  from  fulcrum  to 
force,  that  arc  required  to 
produce  a  mechanical  ad¬ 
vantage  of  four. 

•  What  must  be  reduced  or 
sacrificed  to  achieve  an 
increase  in  speed  in  a 
simple  lever  system? 

•  What  is  the  relationship 
between  mechanical  ad¬ 
vantage  and  speed  in  a 
lever  system? 

•  How  may  a  simple  lever  be 
used  as  a  speed  reducer? 

•  How  is  a  mechanical  ad¬ 
vantage  achieved  in  a 
hydraulic  system? 

•  What  similarities  or  rela¬ 
tionships  exist  between 
simple  levers  and  hydraulic 
"levers”? 

•  What  is  the  relationship 
between  hydraulic  ad¬ 
vantage  and  speed? 

•  What  results  when  the 
force  acting  against  a 
piston  area  is  increased? 

•  How  does  hydraulic  pres¬ 
sure  react  within  a 
hydraulic  system? 

•  How  is  hydraulic  pressure 
related  to  piston  force  out¬ 
put? 

•  In  what  units  of  measure¬ 
ment  would  the  force  ap¬ 
plied  to  a  control  wheel 
be  expressed? 

•  In  what  unit  would  a 
mechanic  express  the 
pressure  of  a  hydraulic 
sy  stem? 

•  With  respect  to  hydraulics, 
in  whar  units  are  the  areas 
of  hydraulic  pistons  mea¬ 
sured? 

•  In  what  units  of  measure¬ 
ment  would  the  length  or 
travel  of  a  piston  in  an 
actuating  cylinder  be 
measured? 


Incompressibility 
of  fluids. 

Transmission  of 
force: 

a.  Conversion  of 
force  to  pressure. 

b.  Conversion  of 
pressure  to  force. 

c.  Efficiency  of  a 
system. 


d.  Speed  (rate  of 
travel). 


f.  Displacement. 


•  How  does  the  shape,  size 
or  volume  of  a  container 
effect  hydraulic  ]  r*  ••sure* 

•  Explain  the  ir.  lr.*u'ik 
principle  that  permit  .  me 
transfer  of  force  in  an 
hydraulic  system. 

•  Whar  are  some  of  the 
methods  for  increasing  a 
given  force? 

•  What  force  would  he  ex¬ 
erted  by  a  -i  square  inch 
piston  when  a  pressure 
of  100  ESI  is  applied? 

•  What  minimum  hydraulic 
pressure  would  be  re¬ 
quired  to  overcome  SCO 
pounds  of  force  acting 
against  a  flap  if  the  pi  sum; 
in  the  hydraulic  cylinder 
had  an  area  of  square 
inches? 

•  What  governs  the  speed  of 
an  iictuatirify  cylinder? 

•  Compare  the  force  and 
speed  relationship  between 
identical  actuating  cylinder 
connected  to  the  same 
pressure  source. 

•  Compare  the  force  and 
speed  of  two  actuating 
cylinders  that  have  the 
same  piston  areas  but  dif¬ 
ferent  strokes  that  are 
connected  to  the  same- 
pressure  source. 

•  Compare  the  speed  and 
force  relationship  of  two 
actuating  cylinders  of  dif¬ 
ferent  diameters  that  are 
connected  to  the*  same 
pressure  source. 

•  Explain  why  an  actuating 
cylinder  with  a  piston  rod 
at  only  one  end  will  pro¬ 
bably  have  different  rates 
of  travel  when  moving  in 
opposite  directions. 

•  What  tvpe  of  actuating 
cylinder  will  generally 
have  equal  rates  of  travel 
in  both  directions? 

•  How  is  the  displacement 
of  an  actuating  cylinder 
expressed? 
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•  How  does  the  piston  rod  of 
an  actuating  cylinder  effect 
the  piston  displacement 
when  the  piston  is  moving 
in  the  reverse  direction? 

•  What  unit  of  measurement 
is  used  to  express  the  out¬ 
put  of  a  pump? 

Activities  Check  Items 

Did  the  si  dent: 


Solve  ten  problems 
involving  force,  area 
and  pressure. 

Explain  the  hydraulic 
principles  reflected 
by  the  problems. 


•  Correctly  interpret  the 
terms  necessary  to  solve 
the  problems? 

•  Correctly  solve  eight  of 
the  ten  problems? 

•  Use  correct  nomenclature 
and  terminology? 


INTERPRET  REFERENCE  INFORMATION  PER¬ 
TAINING  TO  OPERATION  OF  A  BASIC  HYDRAULIC 
SYSTEM. 

(SEGMENT  B,  LEVEL  2! 


Student  Performance  Goal 

•  Given: 

Reference  manuals,  drawings,  diagrams,  mock-ups, 
or  components  installed  in  an  aircraft  hydraulic 
system,  including  but  not  limited  to:  reservoir 
pumps,  actuating  cylinders,  check  valves,  selector 
valves,  relief  valves,  regulators,  accumulators, 
fuse,  flap  overload  valve,  sequence  valve,  cross¬ 
flow  valve,  shuttle  valve  and  pressure  gauges. 

•  Performance: 

The  student  will  interpret  the  reference  informa¬ 
tion  and  diagram  a  basic  hydraulic  system.  He 
will  show  and  explain  the  relationship,  purpose 
and  function  of  each  component  in  the  system. 

•  Standard: 

Reference  information  will  be  interpreted  without 
error.  Correct  nomenclature  and  terminology  will 
be  a  part  of  all  explanations  and  descriptions. 

Key  Points  Feedback 

Hand  pumps.  «What  is  the  purpose  of  a 

hand  pump  in  the  hydraulic 
system? 

•  What  pressures  can  be 
achieved  by  the  use  of  a 
hand  pump? 

•  Where  is  a  hand  pump 
generally  installed  in  an 
aircraft’ 


•  How  is  mechanical  force 
converted  into  hydraulic 
pressure  in  a  hand  pump? 

Actuating  cylinders.  ^Describe  the  speed  and 
movement  of  an  actuating 
cylinder  that  was  being  ac¬ 
tuated  by  a  hand  pump. 

•  How  many  fluid  lines  are 
connected  to  an  actuating 
cylinder?  How  may  the 
“up  and  down”  lines  be 
identified? 

•  Explain  how  hydraulic 
pressure  is  converted  to  a 
force  by  an  actuating 
cylinder. 

Reservoir.  .Explain  why  the  fluid  level 

in  a  reservoir  varies  when 
hydraulic  components  are 
being  operated. 

•  What  is  the  primary  purpose 
of  a  reservoir? 

•  Where  is  a  reservoir  in¬ 
stalled  with  reference  to 
the  location  of  the  hydraulic 
pump? 

•  How  is  hydraulic  fluid 
quantity  indicated  in  a 
reservoir? 

Check  valves.  *What  is  the  purpose  of  a 

check  valve? 

•  What  does  an  arrow  designate 
on  a  check  valve? 

•  What  would  most  likely  occur 
if  a  check  valve  is  not  in¬ 
stalled  between  a  hand  pump 
and  a  reservoir? 

•  Where  are  check  valves 
usually  placed  in  an  hydraulic 
system? 

Selector  valves.  *What  is  the  purpose  of  a 

selector  valve? 

•  Where  is  a  selector  valve 
located  in  an  airplane? 

•  W'hat  hydraulic  pressures 
are  routed  through  a 
selector  valve? 

Relief  valves.  »What  is  the  primary  purpose 

of  a  system  relief  valve? 

•  Where  is  the  relief  valve 
located  in  the  hydraulic 
system? 

•  What  would  result  if  a  re¬ 
lief  valve  stuck  in  an  open 
position?  In  a  closed  posi¬ 
tion? 

•  What  protection  is  provided 
to  the  hydraulic  system  bv 
the  action  of  the  system  re¬ 
lief  valve? 
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Power  pumps.  «What  is  che  advantage  of  a 

power  pump  over  a  hand 
pump  in  the  hydraulic  sys¬ 
tem? 

•  What  means  are  employed 
to  drive  a  power  pump? 

•  Where  is  a  power  pump  in¬ 
stalled  in  a  hydraulic  system? 

•  Where  is  a  power  pump 
located  with  respect  to  the 
hand  pump? 

Pressure  regulator.  «What  is  the  purpose  of  the 
pressure  regulator? 

•  What  other  hydraulic  com¬ 
ponent  serves  as  a  “back¬ 
up”  to  the  pressure  regulator? 

•  What  other  name  is  fre¬ 
quently  used  to  describe  a 
pressure  regulator? 

•  When  a  pressure  regulator 
"kicks-out,”  how  is  the 
hydraulic  power  pump 
"unloaded”? 

Accumulator.  »What  is  the  purpose  of  an 

accumulator? 

•What  maintains  hydraulic 
pressure  in  an  accumulator 
when  the  hydraulic  pump  is 
nor  operating? 

•Where  is  an  accumulator 
installed  in  a  hydraulic 
system? 

•  Why  is  it  necessary  that  a 
mechanic  have  access  to 
an  accumulator? 

•  If  an  accumulator  has  an 
air  pre-load  of  600  PS1, 
what  is  the  air  pressure  in 
the  accumulator  when  the 
hydraulic  system  pressure 
has  reached  1800  PSI? 

•  Describe  how  an  accumulator 
serves  to  supplement  pump 
flow  and  dampen  pressure 
surges  in  the  hydraulic 
system. 

Orifice  check,  flap  »What  is  the  intended  pur- 
overload,  sequence,  pose  for  each  of  the  valves? 

crossflow  and  shuttle  «Are  flap  overload  valves  in¬ 
valves.  stalled  in  the  flap  up  or  the 

down  lines? 

•  Explain  how  a  sequence 
valve  may  be  mechanically 
actuated. 

Hydraulic  fuses.  *How  does  a  fuse  operate? 

•  What  is  the  purpose  of  a 
fuse? 

•  Indicate  the  possible  loca¬ 
tions  for  a  fuse. 


Pressure  gauges  and  «What  kind  of  mechanism  is 
snubbers.  enclosed  within  the  case 

of  a  hydraulic  pressure 
gauge? 

•  Why  does  hydraulic  pres¬ 
sure  in  the  system  tend  to 
fluctuate? 

•  What  device  is  often  in¬ 
stalled  to  protect  the  pres¬ 
sure  gauge  mechanism  and 
prevent  fluctuations  in  the 
pressure  indications? 

Activities  Check  Items 

Did  the  student: 

Interpret  che  reference  »  Correctly  in-erpret  the 
information  and  diagram  information? 
a  basic  hydraulic  sys-  •Illustrate  all  components 
tem.  in  their  correct  relation¬ 

ship  to  each  other? 

Explain  the  purpose  «Use  correct  nomenclature 
and  function  of  each  and  terminology  as  a  part 
unit  in  the  system.  of  the  explanation  and 

description? 

COMPARE  CONSTANT  PRESSURE  AND  OPEN 
CENTER  TYPES  OF  HYDRAULIC  SYSTEMS. 

(SEGMENT  C,  LEVEL  2) 

Student  Performance  Goal 
9  Given: 

Charts,  manuals,  mock-ups  or  complete  aircraft 
hydraulic  systems  of  the  constant  pressure  and 
the  open  center  types. 

•  Performance: 

The  student  will  identify  each  type  of  system  and 
compare  the  components  and  the  means  of  system 
pressure  regulation. 

•  Standard: 

The  reference  information  will  be  interpreted  and 
the  comparison  made  without  error.  All  explana¬ 
tions  and  descriptions  of  operation  will  include 
use  of  correct  nomenclature  and  terminology. 

Key  Points  Feedback 

Constant  pressure  *What  features  identify  a 

systems.  constant  pressure  hy¬ 

draulic  system? 

•  What  components  are  con¬ 
sidered  essential  to  a  con¬ 
stant  pressure  system? 


•  Why  are  pressure  actuated 
electrically  driven  auxi¬ 
liary  pumps  often  included 
in  a  constant  pressure  sys¬ 
tem? 

Open  center  systems.  «What  characteristic  identi¬ 
fies  an  open  center  hy¬ 
draulic  system? 

•  What  pressure  exists  in  an 
open  center  system  when 
the  pumps  are  operating 
and  the  selector  valve  is 
in  neutral  position? 

•  What  pressures  exist  in  an 
open  center  system  when 
the  pumps  are  operating 
and  several  hydraulic  com¬ 
ponents  are  operating? 

•  When  the  actuator  of  an 
open  center  system  reaches 
the  end  of  its  travel,  what 
will  occur  with  regard  to 
system  pressure? 

•  What  causes  an  open  center 
selector  valve  to  return  to  a 
neutral  position? 

•  Why  is  an  accumulator  un¬ 
necessary  to  the  operation 
of  an  open  center  system? 


Activities 


Check  Items 
Did  the  student: 


Identify  and  describe 
the  operation  of: 

a.  Constant  pressure 
systems. 

b.  Open  center  sys¬ 
tems. 


•  Correctly  interpret  informa¬ 
tion,  describing  the  opera¬ 
tion  of  the  components  of 
the  system? 

•  Use  correct  nomenclature 
throughout  the  explanation? 


INSPECT  AND  SERVICE  HYDRAULIC  RESERVOIRS. 

(SEGMENT  D,  LEVEL  3) 


Student  Performance  Goal 

•  Given: 

An  operational  hydraulic  system  or  mock-up  pro¬ 
vided  with  a  vented  or  a  pressurized  reservoir;  a 
supply  of  hydraulic  fluids  and  written  inspection 
and  service  instructions  applicable  to  the  specific 
system. 

•  Performance: 

The  student  will  inspect  and  service  the  reservoir 
with  fluid  and  check  the  filter  for  contamination. 


•  Standard: 

The  inspection  and  servicing  procedure  will  be 
fully  in  accordance  with  the  servicing  instructions. 


Key  Points 


Feedback 


Hydraulic  reservoirs: 
a.  Filler  openings. 


b.  Expansion  space. 


c.  Fluid  quantity. 


d.  Filters. 


•  Why  are  vented  reservoirs 
located  in  the  airplane  at  a 
position  that  is  higher  than 
the  pumps? 

•  Why  are  some  reservoirs 
pressurized? 

•  What  precautions  should  be 
observed  when  removing  the 
filler  cap  from  pressurized 
reservoirs? 

•  Why  must  an  expansion 
space  be  maintained  in  a 
reservoir? 

•  If  the  return  flow  of  hydraulic 
fluid  to  the  reservoir  is 
carrying  entrapped  air,  how 
is  the  air  separated  from 

the  fluid  ?_ 

•  What  information  would  be 
included  on  the  placard  at 
the  reservoir  filler  opening? 

•  Explain  why  a  dip-stick 
quantity  guage  may  have 
more  than  one  indicator  or 
mark  to  indicate  the  level 
of  the  fluid  in  the  reservoir. 

•  Why  may  the  system  pres¬ 
sure  have  to  be  released 
when  checking  the  fluid 
level  in  the  reservoir  of 
some  hydraulic  systems? 

•  If  a  reservoir  is  provided 
with  an  integral  filter, 
where  would  a  mechanic 
find  information  specifying 
the  inspection  periods, 
cleaning? 

•  If  it  is  not  possible  to  pour 
fluid  directly  into  a  reservoir, 
how  may  fluid  be  added  with¬ 
out  contaminating  the  hy¬ 
draulic  system? 

•  Why  are  paper  type  filter 
elements  normally  discarded 
and  replaced  with  new  ele¬ 
ments  rather  than  being 
cleaned? 

•  What  information  should  be 
used  to  determine  the  "ser¬ 
vice  inspection"  period  for 
replacement  or  cleaning  of 
a  filter  element? 
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♦  What  would  most  probably 
cause  an  external  fluid 
leak  following  replacement 
of  a  filter  element? 

Activities  Check  Items 

Did  the  student: 


Verify  fluid  level  in 
reservoir  and  add 
fluid  as  required. 
Check  the  filter  for 
contamination. 


♦  Correctly  interpret  instruc¬ 
tions  contained  in  the  air¬ 
plane  manual? 

♦  Follow  the  recommended 
procedures? 


IDENTIFY  AND  DESCRIBE  THE  OPERATION  OF 
CONSTANT  AND  VARIABLE  DISPLACEMENT 
HYDRAULIC  PUMPS. 

(SEGMENT  E,  LEVEL  2) 


Student  Performance  Goal 


•  Given: 

Visual  aids,  manuals  and  a  sample  or  cutaway  of  a 
constant  and  variable  displacement  type  hydraulic 
power  pump. 

•  Performance: 

The  student  will  identify  and  describe  the  operation 
of  one  pump  of  each  type. 


♦  As  variable  displacement 
(volume)  hydraulic  pumps 
automatically  regulate 
pressure  within  a  system, 
why  may  the  system  in¬ 
corporate  a  system  relief 
valve  but  may  not  include 
a  system  pressure  regulator 
or  pump  unloading  valve? 

Activities  Check  Items 

Did  the  student: 


Describe  the  opera-  ♦Correctly  interpret  informa¬ 
tion  of:  tion  from  the  reference 

a.  Constant  displace-  manuals? 

ment  type  hydraulic  ♦Use  correct  nomenclature 
pumps.  and  terminology  as  a  part 

b.  Variable  displace-  of  the  explanation  and  de¬ 
ment  hydraulic  scription. 

pumps. 

Identify  each  type  of  ♦Correctly  identify  each 
pump.  pump? 


CHECK,  INSPECT,  REMOVE  AND  INSTALL 
HYDRAULIC  POWER  PUMPS. 

(SEGMENT  F,  LEVEL  3) 


Student  Performance  Goa] 


•  Standard: 

Reference  information  will  be  correctly  interpreted. 
Correct  nomenclature  will  be  used  when  identifying 
and  describing  pump  operation. 

Feedback 

♦  How  may  a  mechanic  de¬ 
termine  the  direction  of 
a  power  pump? 

♦  How  may  a  mechanic  iden¬ 
tify  the  inlet  and  outlet 
ports  of  power  pumps? 

♦  How  may  a  mechanic  dif¬ 
ferentiate  between  a  con¬ 
stant  displacement  and  a 
variable  displacement  type 
pump? 

♦  How  are  hydraulic  pumps 
lubricated? 

♦  What  happens  if  the  gears 
or  pistons  of  a  pump  seize 
or  "freeze"  during  opera¬ 
tion? 


•  Given: 

An  operational  hydraulic  system  installed  in  an 
aircraft  or  on  a  mock-up;  three  engine  driven  hy¬ 
draulic  pumps,  at  least  one  of  which  has  a  worn 
or  sheared  drive  shaft;  a  suitable  accessory  drive 
drive  pad  and  written  instructions  describing  the 
inspection,  installation  and  removal  of  the  hydraulic 
pump. 

•  Performance: 

The  student  will  inspect  the  pump  drive  shafts 
and  identify  the  pump  with  the  defective  shaft. 

He  will  remove  and  install  a  pump  on  the  accessory 
drive  pad  and  check  operation  of  the  system  follow¬ 
ing  pump  installation. 

•  Standard: 

The  pump  with  the  defective  shaft  will  be  identified 
without  error.  Reference  information  will  be  cor¬ 
rectly  interpreted.  Removal,  installation  and 
checking  will  be  in  accordance  with  the  written 
procedures. 


Key  Points 

Constant  displacement 
pumps. 


Variable  displacement 
pumps. 
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Feedback 


Key  Points 

Methods  of  driving 
pumps: 

a.  Engine  driven. 

b.  Electrically  driven. 


Inspection  of  pumps. 


Removal  and  installa¬ 
tion  of  hydraulic  pumps. 


Activities 

Inspect  pump  drives 
and  identify  the  pump 
with  the  defective 
shaft. 

Remove,  install  and 
check  operation  of  a 
pump. 


TROUBLESHOOT  HYDRAULIC  PUMPS. 

(SEGMENT  G,  LEVEL  3) 

Student  Performance  Goal 

•  Given: 

An  operational  hydraulic  system  that  may  be  supplied 
with  pressure  from  an  auxiliary  power  source  and 
written  service  information. 

•  Performance: 

The  student  will  troubleshoot  the  hydraulic  system 
after  the  instructor  has  introduced  air  into  the  pump. 
The  student  will  prime  the  pump  and  purge  air  from 
the  system. 

•  Standard: 

The  procedures  will  be  in  accordance  with  the 
reference  information.  The  pump  and  system  will 
operate  as  specified  following  correction  of  the 
fault. 


Key  Points 

Troubleshooting  hy¬ 
draulic  pumps. 


Feedback 

•  How  would  a  mechanic  iden¬ 
tify  a  power  pump  which  was 
operating  with  an  "air  lock”? 

•  What  may  cause  a  pump  to 
"chatter”  ? 

•  What  will  be  the  effect  of  an 
air  leak  in  the  intake  supply 
line  to  a  hydraulic  pump? 


•  What  feature  of  the  drive 
spline  prevents  damage  to 
the  accessory  section  of 
an  engine  if  the  hydraulic 
pump  seizes? 

•  What  kinds  of  seals  are 
usually  incorporated  into 
the  driving  shaft  to  prevent 
leakage  of  fluids  and  en¬ 
gine  lubricating  oil? 

•  When  a  mechanic  is  preparing 
to  install  a  replacement  pump, 
why  and  how  should  he  check 
for  freedom  of  rotation? 

•  Why  may  the  manual  specify 
lubrication  of  the  pump  drive 
splines  before  installation? 

•  If  a  hydraulic  pump  is  dis¬ 
charging  fluid  from  the 
pump  drain  line,  what  seal 
has  probably  failed? 

•  If  a  hydraulic  pump  is  dis¬ 
charging  engine  oil  from 
the  case  overboard  drain, 
what  is  the  most  probable 
fault? 

•  How  could  a  mechanic  de¬ 
termine  whether  a  pump 
should  be  installed  with 

or  without  a  gasket  between 
the  pump  pad  and  the  acces¬ 
sory  case  pad  of  the  engine? 

•  Why  is  it  important  that  the 
mechanic  correctly  torque 
the  nuts  on  the  studs  at 
the  pump  mounting  pad? 

•  Why  are  the  pressure  and 
supply  lines  to  the  pumps 
generally  provided  with 
quick  line-disconnects? 

Check  Items 
Did  the  student: 

•  Select  the  defective  pump? 

•  Correctly  interpret  informa¬ 
tion  from  the  instructions? 

•  Follow  the  specified  pro¬ 
cedures? 

•  Accomplish  the  removal, 
installation  and  check  at 

a  return-to-flight  standard? 


•  What  reference  information 
is  available  to  a  mechanic 
for  assistance  in  trouble¬ 
shooting  problems  in  the 
hydraulic  power  system? 

•  What  procedure  is  generally 
effective  in  priming  a  pump? 

Check  Items 

Did  the  student: 

•  Correctly  interpret  informa¬ 
tion  from  the  reference 
manuals? 

•  Use  correct  nomenclature 
and  terminology  as  a  part 
of  the  explanation  and  de¬ 
scription? 

•  Follow  the  procedures  spe¬ 
cified  in  the  manual? 

•  Achieve  an  operational  hy¬ 
draulic  power  system? 


Activities 

Describe  the  symptoms 
associated  with  a  pump 
that  is  air  locked. 

Prime  the  hydraulic 
pump  and  check  system 
operation. 


1  ' 


REMOVE,  INSTALL.  INSPE(  I.  SERVICE  AND 
CHECK  A  HYDRAULIC  M  Cl  EMULATOR. 

(SEGMENT  H,  LEVEL  3‘, 


Student  Performance  Coal 


•  Given: 

An  operational  constant  pressure  hydraulic  system 
including  one  or  more  pressure  accumulators,  suit¬ 
able  line  sealing  caps,  a  supply  of  hydraulic  fluid 
and  appropriate  written  service  instructions. 


•  Performance: 

7  he  student  will  remove,  inspect  and  install  an  ac¬ 
cumulator  in  the  system.  He  will  charge  the  accu¬ 
mulator  with  air  or  nitrogen  and  check  the  operation 
of  the  system.  He  will  replace  high  pressure  air 
valve  assemblies  as  necessary. 


•  Standard: 

All  tasks  will  be  accomplished  in  accordance  with 
the  manufacturer's  maintenance  instructions.  The 
system  will,  following  servicing,  comply  with  all 
operational  specifications  established  in  the  written 
service  instructions. 

Kc\  Points  I  ri  Jlutt'k 


Operation  of  accumu¬ 
lators. 


Servicing  of  accumu¬ 
lators. 


•  Why  is  it  necessary  that  an 
accumulator  have  an  air 
charge  in  order  to  maintain 
pressure  in  the  hydraulic 
system? 

•  What  design  feature  ensures 
that  the  air  in  the  accumu¬ 
lator  is  not  forced  into  the 
hydraulic  system  during 
i.ormal  operation? 

*Whai  device  makes  possible 
the  admittance  of  air  or 
nitrogen  to  the  accumulator? 

•  Why  is  nitrogen  preferred 

to  air  as  a  charging  medium 
for  the  accumulators? 

•  How  would  a  mechanic  dis¬ 
tinguish  between  a  high 
pressure  valve  assembly 
that  has  a  core  and  a  valve 
assembly  that  has  a  poppet 
valve? 

•  How  would  a  mechanic  iden¬ 
tify  a  "high  pressure”  type 
valve  core?  Why  shouldn’t 
common  valve  cores  be  used 
as  a  replacement  parts  for 
accumulators? 


Inspection,  removal 
and  instal lation  of 
accumulators. 


•  What  hazard  is  involved 
when  handling,  installing 
or  disassembling  pressure 
accumulators? 

•  With  reference  to  the  fluid 
and  air  fittings,  in  what 
position  is  an  accumulator 
mounted  in  the  airplane? 

•  What  reference  publication 
will  contain  instructions 
and  information  relative  to 
the  preload  charge  of  an 
act  umulator? 

•  How  are  fluid  leaks  in  an 
accumulator  detected?  How 
are  air  leaks  detected? 

•  How  can  the  "pre-charge” 
of  an  accumulator  be  de¬ 
termined  by  using  the  sys¬ 
tem  hydraulic  pressure 
gauge? 

•  What  inspection  procedure 
could  be  followed  to  con¬ 
firm  a  suspected  leak  at 
the  diaphragm  of  a  spherical 
accumulator? 

•  What  inspection  procedure 
would  assist  in  detecting 
an  air  leak  at  the  air  valve 
assemble? 

•  What  procedure  should  be 
followed  to  release  air 
from  the  accumulator? 

•  How  would  a  mechanic  dis¬ 
sipate  system  pressure  be¬ 
fore  disconnecting  any  lines 
in  the  hydraulic  system? 


Activities 


(  /'<((  If  <  //,  .s 
Did  the  student: 


Remove  and  install 
an  accumulator  in 
the  system. 


Charge  the  accumu¬ 
lator  and  check  system 
operation. 


•  Use  and  correctly  interpret 
instructions  from  the 
reference  information? 

•  hollow  the  prescribed  pro¬ 
cedures? 

•  Accomplish  the  task  within 
specified  tolerances? 

•  Observe  safety  precautions? 
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High  system  pressures. 


TROl  BI.F.SHOOT  AND  DIGIT.  R MINI-:  THK  (  At SF 
OK  LOW,  HIGH  OR  }  1  J  <  ll  ATlNl,  SVSTi-M 
HYDR.U  U<  FRFSSFkl  . 

■'StGMtKT  »,  L  E V Cl  r<‘ 

Student  Performance  Goal 

•  Given. 

An  opvi.uiun.il  hvdraulic  svstem  including  at  least 
;i  power  supply  pump,  pressure  regulating  devices, 
accumulators,  flow  control  valves,  actuators  and 
the  rrianuf act  urerLs  publications  applicable  to  the 
specific  1  v  stern. 

•  Performance; 

The  student  will  operate  the  system,  compare  the 
operating  characteristics  with  the  reference  informa¬ 
tion,  and  detect  low,  high  or  fluctuating  pressures 
when  faults  are  introduced  inro  rhe  system  by  the 
in srr actor.  He  ttill  interpret  information  from  the 
service  pub! icat ions  and  describe  the  probable 
cause  for  the  observed  malfunction.  He  will  make 
necessary  adjustments  to  restore  the  svstem  to 
operating  tolerances. 

•  Stan. lord: 

Operation,  adjustments  and  anal-,  sis  of  faults  will 
be  in  accordance  with  the  written  reference  infor¬ 
mation.  Following  observance  anil  analysis  of 
fault  ;  the  s\  stem  will  be  restored  to  operating 
tolerances  specified  in  the  instructions. 

A,  .  /Y  ■.  /•«  . 

Normal  ss-.tem  opera-  •Where  would  a  mechanic 

tion.  find  information  that  de¬ 

scribes  the  normal  pres¬ 
sures.  times  and  specifi¬ 
cations  applicable  to  a 
system? 

•  'Mi.it  components  are  asso¬ 
ciated  with  system  pressure 
regulation? 

•  What  is  the  importance  of 
fluid  level  in  the  supply 
reservoir  when  considering 
"normal”  svstem  operation? 

•  Fxplain  vvhv  operating  tem¬ 
peratures  should  be  con¬ 
sidered  when  evaluating 
what  is  a  "normal"  opera¬ 
ting  condition. 

Low  svsrern  pressures.  •  Fxplain  how  a  faulty  pres¬ 
sure  regulator  could  be 
the  cause  of  low  s\  stern 
pressures. 


•  Describe  how  a  leaking 
svstem  relief  valve  could 
affect  system  pressures. 

•  Lxpl.iin  win  a  pressure 
regulator  is  often  called 
a  pump  "unloading"  valve. 

•  V,  hen  a  pressure  regulator 
is  in  the  '  charging"  or 
"cut-in"  position,  what 
happens  to  rhe  fluid  that 
is  being  delivered  to  the 
system  by  the  pump? 

Fluctuating  pressures.  •When  i  pressure  regulator 
is  operating  in  the  "un¬ 
loaded  position.  ’  what 
happens  to  the  fluid  that 
is  being  delivered  to  the 
system  h\  the  pump? 

•  If  the  pressure  regulator 
fails  to  "unload"  the  pumps, 
what  is  the  effect  on  the 
svstem ; 

•  Why  is  an  accumulator 
generally  necessary  to  the 
proper  operation  of  a  pres¬ 
sure  regulator? 

Adjustment  of  pres-  *If  the  air  (pre-load)  charge 
sures.  m  flic  accumulator  is  low, 

tt'hv  will  the  pressure 
regulator  cycle  more  fre¬ 
quently  than  normal? 

•  If  the  air  (pre-load)  charge 
in  the  accumulator  is  too 
high,  how  will  the  operation 
of  rhe  pressure  regulator  be 
effected? 

•  Why  do  some  olectricallv- 
driven  pump  systems  nor 
require  a  pressure  regulator? 

•  Win-  are  the  pressure  regu¬ 
lators  and  accumulator., 
usually  located  close  to 
each  other  in  the  pressure 
manifold  of  the  hydraulic 
svstem  ? 

•  If  rhe  pressure  adjustment 
of  the  regulator  i  s  uccom- 
pit  shed  by  sin  laming"  be¬ 
hind  the  control  spring, 
where  would  a  mechanic 
find  the  limit.-  applicable 
to  this  field  .idiustment”? 

•  If  the  svstem  incorporates 
multiple  relief  \alvcs  r f-,at 
are  adjusted  to  different 
pressures,  what  is  the  se¬ 
quence  for  adjusting  rhe 
valves  in  the  system? 
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,lr/;/  ill  is 


\ 

l 


i.bt'i'k  Ifi'trts 
Did  the  student: 


Operationally  check 
the  system. 

Detect  faults  and  de¬ 
scribe  probable  cause 

Adjust  pressure  to 
specified  tolerances. 


•  Use  and  correctly  interpret 
reference  information  in 
order  to  determine  “normal” 
operating  conditions? 

•  Use  correct  nomenclature 
and  terminology  as  a  part 
of  the  description  and  ex¬ 
planations? 

•  Achieve  the  specified 
tolerances  in  the  operation 
of  the  components  and 
system  ? 


INSPECT  CHECK  AND  SERVICE  A  HYDRAULIC  ALLY 
OPERATED  FLAP  SYSTEM. 

(SEGMENT  J,  LEVE:_  3) 


Student  Performance  Goal 

•  Given: 

An  operational  hydraulic  flap  system  installed  in 
the  aircraft  or  on  a  mock-up.  and.  the  manufacturer's 
maintenance  and  service  publications  or  written 
reference  information. 

•  Performance: 

The  student  will  inspect,  check  and  service  the 
flap  system. 

•  Standard: 

The  tasks  will  be  accomplished  in  accordance 
with  the  written  instructions  and  will  result  in  a 
system  that  operate';  within  the  tolerances  spe¬ 
cified  in  the  instructions. 

Kc\  Points  f  t  (  dhack 


Adjustment  of  flaps. 


•  What  an.-) an:  of  leakage  L 
acceptable  in  a  f  Lip 
actuator? 

•  Describe  why  a  flap  posi¬ 
tion  indicator  is  a  require¬ 
ment  for  all  airplanes  in¬ 
corporating  flap  systems. 

•  V,  hat  is  meant  by  the  term 

assymetrical”  flap  posi- 
t  ions? 

•  What  system  fault  muv  re¬ 
sult  in  "drooping”  flaps? 

•  What  adjustment  is  generally 
necessary  to  adjust  the 
"fuli-ap”  position  or  the 
wing  flaps? 


.\ctii  / / / 1  s 


(  7  ,  .  ;  /?,  „.v 

Did  the  student: 


Operate,  inspect  and 
service  a  hydraulic 
flap  system. 


•  I  se  .»n<*  .. .•.:VcU'.  interpret 
manufacturer’s  manuals 
and  specifications? 

•  Adhere  to  ui-cratmi*  and 
i n  spe c t  i o n  p roc e dure  s  ? 

•  0 b  s  e  r  v  e  s  a  t  c*  t  y  pr  e  c  a  u  t  j  o  n  s 
during  operation  of  the 

s\  stem ? 


System  operation. 


Inspection  of  flap 
systems. 


•  What  publication  should  a 
mechanic  use  to  determine 
the  tolerances  applicable 
to  a  specific  flap  system? 

•  What  is  the  source  of  pres¬ 
sure  and  fluid  flow  required 
to  power  the  flap  system  of 
an  airplane? 

•  What  component  within  the 
system  prevents  flap  ex¬ 
tension  at  airspeeds  above 
the  design  speeds  for  the 
sy  stem? 

•  What  publication  will  con¬ 
tain  information  specifying 
the  flap  travel  adjustments 
of  limits? 


1 


i 
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AIRCRAFT  LANDING  GEAR  SYSTEMS 


7.  INSPECT,  CHECK,  SERVICE  AND  REPAIR 
LANDING  GEAR,  RETRACTION  SYSTEMS, 
SHOCK  STRUTS,  BRAKES,  WHEELS,  TIRES, 
AND  STEERING  SYSTEMS.  (FIT  r  82  hrs.,  T  = 

32  hrs.,  L/S  =  50  hrs.)  15  segments 

UNIT  LEVEL  3) 


CLEAN  AND  STORE  TIRES. 

(SEGMENT  A,  LEVEL  2) 


Student  Performance  Goal 


Adn  itit  s 


(.hrck  Itrms 
Did  the  student: 


Clean  one  tire,  re¬ 
moving  all  oil,  grease 
ot  other  chemicals. 

Describe  the  procedure 
for  storing  tires  and 
rubber  products 


•  Select  and  correctly  use 
the  proper  cleaning  agents? 

•  Completely  remove  all  oil 
or  chemicals  from  the  tire? 

•  Use  correct  nomenclature 
and  correctly  describe 
storage  practices? 


•  Given: 

Used  aircraft  tires,  approved  tire  cleaning  materials 
and  appropriate  written  information  describing  the 
cleaning  and  storing  of  tires. 

•  Performance: 

The  student  will  clean  an  aircraft  tite,  removing 
oils  and  other  deteriorating  materials  and  describe 
the  procedure  to  be  followed  when  storing  tires  and 
other  rubber  aircraft  products. 

•  Standard: 

The  cleaning  and  description  of  procedure  wilt 
comply  with  the  reference  information  without 
error  or  omission. 

Kr  \  Points  I  i  (  til’th  k 

Tire  t  leaning.  •That  cleaning  materials 

should  be  used  to  clean 
tires? 

•  That  precautions  should 

be  taken  to  prevent  damage 
caused  by  hydraulic  fluids 
and  other  kinds  of  oil  and 
grease? 

•  What  is  the  effect  of  ester- 
base  chemicals  on  aircraft 
t  ires? 

Tire  storage.  »liow  are  aircraft  tires  pre¬ 

pared  for  storage? 

•  In  what  position  should 
tires  be  stored? 

•  When  selecting  a  location 
for  tire  storage,  what  are 
the  requirements  regarding 
sunlight,  temperature,  rela¬ 
tive  humidity  and  other 
atmospheric  conditions?  i.e., 
ozone,  etc. 
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INSPECT,  DEMOUNT,  DETERMINE  REPAIRS 
NEEDED  AND  REINSTALL  TIRES  ON  WHEELS. 

(SEGMENT  B.  LEVEL  3) 

Student  Performance  Goal 

•  Given: 

Aircraft  wheels  with  tires  of  both  the  tube  and 
tubeless  types,  written  procedures  for  tite  ser¬ 
vicing,  AC  43.13-1  or  equivalent  publications  and 
appropriate  tire  servicing  tools  and  equipment. 

•  Performance: 

The  student  will  demount  one  tubeless  tire  and  one 
rube  type  tire  from  the  wheel.  He  will  inspect  the 
tires,  tube  and  wheel  assembly,  determine  the 
necessary  repairs,  make  one  repair  to  a  tube,  re¬ 
install  the  tire  and  tube  and  inflate  to  correct 
pressures.  He  will  practice  and  explain  the  safety 
precautions  related  to  tire  servicing. 

•  Standard: 

Written  procedures  will  be  followed  without  error. 
One  completed  tire  installation  will  conform  to 
return -to -service  standards. 

Key  Points  I'c  iihtt  i 

Demounting  procedure.  »Whv  must  a  tire  be  fully- 

deflated  prior  to  demounting? 

•  What  precautions  should  be 
taken  to  protect  a  tube  while 
demounting  the  tire  casing? 

•  Why  should  a  known  punc¬ 
ture  location  be  marked  be¬ 
fore  the  tire  is  removed 
from  the  wheel? 

Inspection  of  tires  •Why  must  the  tire,  rube  and 

and  tubes.  wheels  assembly  be  in¬ 

spected.' 

•What  faults  arc  normally 
found  when  checking  a 
valve  core  in  a  tube  type 
t  ire  ? 


i 


Acini  lies 


Tire  and  tube  repairs. 


Installation  of  tires 
and  tubes. 


Inflation  of  tires. 


•  What  damage  is  common  to 
the  flanges  and  bearings  of 
wheels? 

•  How  would  a  mechanic  be¬ 
come  aware  of  the  limits 
applicable  to  cuts  and 
bruises  in  a  tire  casing? 

•  What  is  the  effect  of  an 
"out  of  round”  tire? 

•  What  is  meant  by  "growth” 
in  a  tire?  Why  is  the  in¬ 
stallation  of  a  recap  tire  on 
a  retractable  landing  gear 
often  critical  with  regard 
to  tire  and  wheel  diameter? 

•  If  a  tube  requires  a  patch, 
why  should  the  tire  casing 
also  be  inspected? 

•  Where  would  information 
classifying  the  tire  repairs 
as  repairable  and  non- 
repairable  be  found? 

•  Describe  how  a  spot  repair 
to  a  damaged  tire  casing 
would  be  accomplished. 

•  Describe  some  of  the  pro¬ 
cedures  that  may  be  used 
to  balance  an  out-of¬ 
balance  tire. 

•  Why  should  tire-talc,  soap¬ 
stone  powder,  etc.,  be  ap¬ 
plied  to  a  tube  before  it  is 
installed  into  the  tire 
casing? 

•  What  precautions  should 

be  observed  when  installing 
a  tire  onto  the  wheel? 

•  What  balance  marks  are 
commonly  used  on  tire 
casings  and  tubes? 

•  What  are  slippage  marks 
and  how  are  they  applied 

to  a  tire  and  wheel  assembly? 

•  Why  should  a  tire  be  in¬ 
flated,  deflated  and  re- 
inflated  when  making  the 
initial  installation  of  a 
tire  and  tube  assembly? 

•  Why  should  the  inflation 
pressure  of  the  tire  be  re¬ 
lated  to  the  gross  weight 
of  the  airplane? 

•  What  is  a  safety  cage,  and 
if  a  safety  cage  is  avail¬ 
able,  when  and  how  should 
it  be  used? 


(.heck  hems 
Did  the  student: 


Demount  a  tubeless 
tire  and  a  tube  type 
tire  from  the  wheel. 


Inspect  tire,  tube  and 
wheel. 


Patch  a  tube  and  de¬ 
scribe  repair  of  a  tire 
casing. 

Install  tires  and  tubes 
on  wheel  assembly. 


Practice  safety. 


•  Inspect  both  tire  and  wheel 
for  damage  and  wear  before 
removing  the  tires? 

•  Mark  known  or  suspicious 
puncture  or  damaged  areas? 

•  Fully  deflate  the  tube  or 
tire  before  demounting? 

•  Inspect  inside  of  tire 
casing  as  well  as  the  tube? 

•  Correctly  interpret  the  in¬ 
formation  from  AC  43.13—1 
regarding  repair  of  tire, 
tubes  and  wheels? 

•  Adhere  to  the  written  pro¬ 
cedures? 

•  Check  the  repaired  tube 
for  leaks? 

•  Follow  correct  mounting 
procedures? 

•  Correctly  maintain  balance 
and  align  marks? 

•  Inflate  to  correct  ptes- 
sures? 

•  Observe  and  demonstrate 
regard  for  safety  during 

all  stages  of  tire  servicing? 

•  Protect  tires  and  tubes 
from  damage? 


REMOVE,  INSPECT,  SERVICE  AND  REINSTALL  A 
WHEEL  ASSEMBLY  ON  THE  AXLE. 

(SEGMENT  C,  LEVEL  3) 


Student  Performance  Goal 

•  Given: 

An  aircraft  wheel  assembly  mounted  on  an  airplane 
or  on  a  mock-up,  appropriate  written  service  in¬ 
formation  and  wheel  removal  tools  and  equipment. 

•  Performance: 

The  student  will  raise  the  aircraft  and  remove  the 
wheel  from  the  axle.  He  will  inspect  the  wheel 
assembly  and  bearings  and  prepare  a  written  list 
of  five  discrepancies  that  are  commonly  found.  He 
will  describe  the  reasons  for  rejecting  wheel  com¬ 
ponents  and  describe  the  repairs  that  may  be  ac¬ 
complished.  He  will  lubricate  the  bearings  of  the 
wheel  assembly,  reinstall  the  wheel  on  the  axle, 
adjust  the  bearing  play,  and  lower  the  airplane. 
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•  Standard: 

Service  information  and  procedure  will  be  followed 
without  error  or  omission.  Correct  nomenclature 
will  be  used  as  a  part  of  the  descriptions  and  ex¬ 
planations.  The  task  will  be  accomplished  at  a 
return-to-service  standard. 

Key  Points  Feedback 

Sources  of  service  •  Where  would  a  mechanic 

information.  locate  information  that  de¬ 

tails  the  servicing  of  wheels? 

•  What  reference  information 
would  specify  the  inspection 
of  bearings,  wheels,  etc.? 

Jacking  procedures.  •  Where  would  a  mechanic 

find  information  detailing 
the  techniques  to  be  fol¬ 
lowed  to  raise  the  wheel 
off  the  ground? 

•  What  safety  precautions 
should  be  observed  when 
jacking  an  airplane  to  re¬ 
move  a  wheel? 

Axle  thread  protec-  »Why  should  the  axle  threads 
tion.  be  protected? 

•  What  methods  may  be  used 
to  protect  the  threads  on 
the  axle? 

Wheel  bearings.  *What  type  of  bearing  is 

generally  used  as  a  bearing 
for  a  landing  gear  wheel? 

•  What  bearing  faults  are 
most  common  to  landing 
gear  wheel  bearings? 

•  What  procedure  should  be 
followed  to  clean  a  tapered 
roller  bearing? 

•  What  procedure  should  be 
followed  to  pack  a  wheel 
bearing  with  grease? 

•  What  protection  should  be 
provided  to  a  bearing  be¬ 
fore  it  is  reinstalled  into 
the  wheel? 

•  How  could  a  mechanic  de¬ 
termine  the  type  of  grease 
to  be  used  when  repacking 
a  bearing? 

Inspection  of  wheels.  »How  does  a  removable 

flange  wheel  differ  from  a 
split  wheel? 

•  How  may  elongated  bolt 
holes  in  a  wheel  be  re¬ 
paired? 


•  Name  and  describe  some  of 
the  causes  for  rejection  of 
a  wheel.  What  are  some  of 
the  repairs  which  may  be 
made  to  a  wheel? 

•  If  the  wheel  is  made  of 
cast  magnesium,  why  must 
hammering  and  prying  on 
the  wheel  be  avoided? 

•  What  action  should  be 
taken  if  inspection  reveals 
a  dent  or  crack  in  a  mag¬ 
nesium  wheel? 

•  What  operating  conditions 
may  lead  to  burned,  pitted 
or  worn  bearings  in  the 
wheel? 

•  What  portions  of  the  wheel 
assembly  are  most  likely 
to  corrode? 

Installation  of  wheels.  •  W'hy  is  h  important  that  in¬ 
stallation  procedures  be 
followed  when  installing 
wheels? 

•  Why  is  proper  torque  im¬ 
portant  when  installing  the 
through  bolts  in  a  split 
wheel  assembly? 

•  What  precautions  will 
avoid  contamination  of  the 
wheel  bearings  during  in¬ 
stallation  of  the  wheel? 

•  Describe  a  procedure  that 
will  result  in  correct  bear¬ 
ing  adjustment. 

•  What  is  the  importance  of 
adhering  to  the  correct 
torque  values  when  adjust¬ 
ing  the  wheel  bearings? 

•  Describe  two  methods  of 
safetying  the  wheel  retain¬ 
ing  nut  to  the  axle. 

Activities  Check  Items 

Did  the  student: 

Jack  or  lift  airplane.  ^Correctly  interpret  informa¬ 
tion  and  follow  recommended 
jacking  procedures? 

•Observe  and  practice  safety 
in  all  phases  of  the  opera¬ 
tion? 

Remove  the  wheel  ^Adequately  inspect  wheel 

assembly.  and  detect  defects? 

Inspect  all  wheel  eSelect  correct  lubricants  and 

components.  properly  pack  bearings? 


Pack  wheel  bearings. 
Reinstall  and  safety 
wheel  assembly 
on  axle. 


Correctly  torque  nut  and 
maintain  bearing  adjust¬ 
ment? 

Correctly  safety  retaining 
nut? 


DISASSEMBLE,  IDENTIFY  COMPONENTS  AND  RE¬ 
ASSEMBLE  MECHANICAL  AND  HYDRAULIC  TYPE 
BRAKE  ASSEMBLIES. 

(SEGMENT  D,  LEVEL  2) 


Student  Performance  Goal 

•  Given: 

Typical  shoe  type  mechanically  operated  aircraft 
brakes:  samples  of  hydraulically  actuated  brakes 
of  the  servo,  expander-tube,  single  and  multiple 
disc  types;  drawings  or  diagrams  of  each  type  of 
brake,  written  service  information  that  identifies 
the  components  and  describes  the  operation  of  the 
sy  stem. 

•  Performance: 

The  student  will  disassemble,  identify  the  com¬ 
ponents,  describe  the  operation  and  reassemble 
each  brake  assembly. 

•  Standard: 

Brake  assemblies  need  not  meet  return-to-service 
standards.  Disassembly,  inspection  and  reassembly 
operations  will  be  in  complete  accordance  with  the 
service  information  provided.  Correct  nomenclature 
and  terminology  will  be  used  throughout  the  de¬ 
scriptions  of  operation  6f  the  systems. 

Key  Points  Feedback 

Comparison  of  systems.  #Compare  hydraulically 

actuated  and  mechanically 
actuated  aircraft  brake 
systems. 

Operating  principles.  *What  are  the  basic  methods 
of  transmitting  applied 
forces  from  the  brake  pedals 
to  the  wheel  brake  mechanism? 

•  What  is  the  difference  between 
a  single-servo  and  a  duo- 
servo  brake? 

•  Describe  the  method  of 
applying  pressure  to  the 
braking  surface  in  an  ex¬ 
pansion-tube,  single-disc 
and  multiple-disc  brake. 

•  Compare  the  function  of  a 
brake  drum  and  a  brake 
disc. 


•  Which  types  of  aircraft 
brakes  use  a  brake  drum? 

•  In  a  disc  type  brake,  how 
are  the  discs  anchored  to 
the  wheel? 

•  What  is  the  difference  be¬ 
tween  a  primary  shoe  and 

a  secondary  shoe  in  a  duo- 
servo  brake? 

Brake  Servicing  »What  methods  are  provided 

to  permit  adjustment  of 
brake  clearance  on  shoe 
type  brakes? 

•  How  are  the  block  segments 
anchored  to  the  brake  frame 
in  an  expander-tube  type 
brake? 

•  Why  are  all  of  the  block 
segments  of  an  expander- 
tube  type  brake  replaced 
rather  than  replace  a 
single-block  segment? 

•  Why  isn’t  a  mechanical 
adjustment  provided  on  an 
expander-tube  brake? 

•  How  is  pressure  applied 
to  a  multiple-disc  type 
brake? 

•  What  feature  in  the  design 
of  a  multiple-disc  brake 
serves  to  avoid  dragging 
brakes? 

•In  a  “spot”  type  single¬ 
disc  brake,  how  is  pres¬ 
sure  applied  to  the  rotating 
disc? 

•  In  a  floating  "caliper”  type 
single-disc  brake,  how  is 
the  lining  material  attached 
to  the  brake  housing? 

Activities  Check  Items 

Did  the  student: 

Disassemble,  identify  »Follow  the  procedures  spe- 
the  components  and  cified  in  the  service  in¬ 

describe  operation  and  formation? 
reassemble  the  fol-  ^Correctly  interpret  informa- 
lowing  brakes:  tion  pertaining  to  operation 

a.  Mechanical  shoe  of  the  system? 

type.  »Use  correct  nomenclature 

b.  Hydraulic  shoe  type,  as  a  pan  of  the  descrip- 

c.  Expander-tube  type,  tion  of  operation? 

d.  Multiple-disc  type. 

e.  Single-disc  type. 
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REPLACE  A  BRAKE  ACTUATING  CYLINDER. 

(SEGMENT  E,  LEVEL  3) 

Student  Performance  Goal 

•  Given: 

An  operational  hydraulic  brake  system  installed  in 
an  airplane  or  mock-up,  a  spare  operational  actuating 
cylinder  to  replace  a  wheel  cylinder  installed  in  the 
system,  written  service  information,  appropriate  hy¬ 
draulic  fluids  and  tools. 

•  Performance: 

The  student  will  replace  an  actuating  cylinder  in 
the  wheelbrake  assembly,  perform  a  functional  test 
of  the  system  following  the  replacement  of  the 
cylinder. 

•  Standard: 

The  system  will  operate  normally.  There  will  be 
no  indications  of  external  or  internal  leakage. 


Key  Points 

Locating  reference  in¬ 
formation  to  determine 
procedures. 


Operationally  checking 
brake  systems. 


Activities 


Feedback 

•  Why  should  a  mechanic  use 
the  service  information  as 
a  guide  to  the  removal  and 
replacement  of  components 
within  a  brake  system? 

•  What  procedure  will  assure 
minimum  loss  of  fluid  during 
the  removal  and  replacement 
of  the  brake  wheel  actuating 
cylinder? 

•  What  precautions  should  be 
taken  to  prevent  contamina¬ 
tion  of  the  system  during  re¬ 
placement  of  the  cylinder? 

•  What  items  should  be  in¬ 
spected  while  the  check  is 
being  made? 

•  How  would  a  brake  lining 
be  effected  by  hydraulic 
fluids? 

•  What  procedure  should  be 
followed  to  remove  spilled 
hydraulic  fluids  from  brake 
linings  and  tires? 

Check  Items 
Did  the  student: 


Remove  and  replace  a  «Follow  the  correct  proce- 
brake  wheel  actuating  dures? 


cylinder. 

Purge  or  bleed  the 
system. 

Operationally  check 
the  brake  system. 


•  Avoid  contamination  of  the 
system? 

•  Correctly  check  the  opera¬ 
tion  of  the  system? 


ADJUST  CLEARANCE  ON  A  SHOE,  MULTIPLE- 
DISC,  AND  SINGLE-DISC  BRAKE. 

(SEGMENT  F,  LEVEL  3) 

Student  Performance  Goal 

•  Given: 

A  mock-up  or  training  device  that  incorporates  a 
wheel  and  brake  assembly  of  a  shoe,  multiple-disc 
and  single-disc  types,  replacement  lining  blocks, 
written  service  information  or  manuals  and  appro¬ 
priate  tools. 

•  Performance: 

The  student  will  remove  the  wheel  from  the  axle, 
inspect  the  brake  assembly,  adjust  the  clearance 
of  each  brake,  as  necessary,  and  reinstall  the  wheel. 

•  Standard: 

The  adjusted  brake  (shoe,  multiple  and  single  disc) 
will  comply  with  the  clearance  adjustments  speci¬ 
fied  in  the  service  information.  The  procedures  and 
work  accomplished  will  be  of  return-to-service 
standard. 


Key  Points 


Brake  lining. 


Adjustment  of  brakes. 


Feedback 

•  What  materials  are  used  as 
the  friction  surface  materials 
for  brake  shoes? 

•  How  is  the  brake  lining  at¬ 
tached  to  a  brake  shoe? 

•  From  what  materials  are  the 
"spots”  or  "pucks”  of  single¬ 
disc  brakes  manufactured? 

•  How  are  spot  brake  pucks 
anchored  into  the  brake 
housing? 

•  What  effect  does  a  worn 
puck  have  on  piston  align¬ 
ment  of  a  spot  brake? 

•  What  reference  information 
should  be  used  to  determine 
the  correct  procedure  for  ad¬ 
justing  the  brakes? 

•  Name  the  tools  generally 
required  to  check  the  brake 
adjustment  of  each  of  the 
types  of  brakes. 

•  What  publication  would 
alert  a  mechanic  to  the 
peculiarities  and  precau¬ 
tions  to  be  observed  when 
adjusting  the  brakes? 
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Act!  lines 


(  />('<  k  Ift-rr  S 

Did  the  student: 


Remove  wheel,  inspect  •Correctly  interpret  reference 

brake  and  adjust  clear-  information? 

ance  on  a  shoe  brake  •hollow'  specified  procedures? 

assembly.  •Achieve  an  adjusted  clear- 

Remove  wheel,  inspect  ance  within  the  tolerance 

brake  and  adjust  clear-  specified  in  the  service  in- 

ance  on  a  multiple-disc  structions? 

brake  assembly.  •Maintain  return-to-service 

Inspect  and  adjust  a  standards? 

single-disc  type  brake 

assembly. 

INSPECT,  REPAIR  AND  OPERATIONALLY  CHECK 
A  MASTER  CYLINDER. 

(SEGMENT  G,  LEVEL  3) 

Student  Performance  Goal 

•  Given: 

An  operational  brake  master  cylinder,  written  ser¬ 
vice  information  and  overhaul  manuals,  required 
seals,  gaskets,  fluids  and  suitable  equipment  to 
check  the  operation  of  a  master  cylinder. 

•  Performance: 

The  student  will  disassemble  a  brake  master  cylinder, 
inspect  the  components,  replace  seals  (as  required), 
reassemble  and  check  the  operation  of  the  master 
cylinder. 

•  Standard: 

Procedures  will  be  in  accordance  with  the  written 
information.  The  reassembled  cylinder  will  operate 
without  internal  or  external  leakage. 

Key  Point .s  Feedback 

Brake  master  cylinders.  «What  is  the  purpose  of  a 
master  cylinder? 

•  Why  do  some  types  of 
master  cylinders  provide 
for  a  self-contained  or 
integral  re  ervoir? 

•  How  would  an  internal  leak 
in  the  master  cylinder  ef¬ 
fect  brake  operation? 

Overhaul  procedures.  «What  publications  would 
probably  provide  informa¬ 
tion  regarding  the  replace¬ 
ment  of  seals  in  a  master 
cylinder  ? 

•  What  precautions  are  usually 
taken  to  prevent  damage  to 
the  components  and  conta¬ 
mination  by  dirt  and  dust? 


•  What  lubricant-,  art-  generai- 
Iv  used  when  installing  new 
gaskets  and  seals  in  a 
master  cylinder ? 

Operational  testing  of  •What  check  would  assist 
reassembled  cylinders.  m  the  detection  of  an  in¬ 
ternal  leak  in  a  master 
c\  linder? 

•  What  symptom  would  pro¬ 
bable  indicate  a  weak  or 
broken  return  spring  in  a 
master  cylinder ? 

•  What  is  the  purpose  of  the 
adjustable  linkage  or.  the 
piston  arm  of  a  master 
cylinder? 

Act ii  it u  .s  <  *  c  t  i.  /'<  " 

Did  the  student: 

Disassemble,  inspecr,  •hollow  the  correct  proce- 

replace  seals  (as  re-  dures? 

quired),  reassemble  and  •  Correctly  use  tools  and 
check  a  brake  master  avoid  damaging  the  unit? 
cylinder.  •Achieve  the  desired  opera¬ 

ting  standard  in  the  re¬ 
assembled  unit? 


INSPECT,  SERVICE  AND  DES<  KIBE  THE  OPERA¬ 
TION  OE  POWER  BRAKE  AND  EMERGENT  Y 
BRAKE  SYSTEMS. 

'SEGMENT  h,  LEVEL  2) 

Student  Performance  Goal 

•  Given: 

An  operational  power  brake  system  incorporating  a 
power  brake  control  valve,  shuttle  valve  and  brake 
assembly,  a  brake  sub- system  accumulator,  an 
emergency  brake  power  system,  debooster,  hy¬ 
draulic  fuse  and  anti-skid  device,  a  diagram  or 
drawing  of  the  entire  system  and  written  informa¬ 
tion  describing  the  operation  and  servicing  of  the 
sy  stem. 

•  Performance: 

The  student  will  identify  the  components  of  the 
system  and  label  the  diagram  or  drawing,  (‘sing 
the  reference  information,  he  will  service  and 
operate  the  system.  He  will  describe  the  opera¬ 
tion  of  power  brake  and  emergency  brake  systems. 

•  Standard: 

C  orrect  nomenclature  and  terminology  will  be  used 
to  describe  the  system  operation  and  to  label  the  dia¬ 
gram.  Operation  and  servicing  of  the  system  will  be 
in  accordance  with  the  reference  information. 
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Key  Points  /•  ccdbnck 

Power  sources  for  »What  is  the  basic  source  of 

power  brake  systems.  power  for  normal  operation 
of  a  power  brake  system? 

•  What  is  the  power  source 
for  emergency  operation  of 
the  brakes? 

Brake  deboosters.  »What  is  the  purpose  of  a 

brake  debooster  in  a  power 
brake  system? 

•  Describe  the  hydraulic 
principle  of  debooster 
operation. 

•  What  reference  publication 
would  a  mechanic  use  to 
determine  the  servicing 
procedure  for  a  power 
brake  system? 

Brake  sub-system  »What  is  the  purpose  of  an 

accumulator.  accumulator  installed  in 

the  power  brake  system? 

•  What  feature  of  a  brake  sub¬ 
system  accumulator  instal¬ 
lation  prevents  discharge 
of  the  brake  accumulator 
into  the  main  hydraulic 
system? 

Power  brake  control  «What  is  the  purpose  of  the 
valves.  brake  control  valve? 

•  What  provision  within  the 

design  of  the  control  valve 
permits  the  pilot  to  "feel" 
the  application  of  brake 
force? 

Shuttle  valves.  .What  is  the  purpose  of  a 

shuttle  valve? 

•  What  is  the  position  of  the 
shuttle  valve  during  normal 
operation  of  the  power  brake 
system? 

•  What  is  the  action  of  the 
shuttle  valve  when  emer¬ 
gency  brake  action  is  ap¬ 
plied? 

Brake  fuses.  «What  is  the  purpose  of  a 

brake  fuse  in  a  power  brake 
system? 

•  What  is  the  position  of  the 
brake  fuse  in  relation  to 
the  other  components  with¬ 
in  the  system? 

•  Describe  the  principle  of 
operation  of  an  anti-skid 
device. 

Emergency  air  bottle.  «What  pressurized  gas  is 
most  generally  used  for 
emergency  brake  operation? 


•  How  is  the  high  pressure 
discharge  of  gas  regulated 
as  brake  force  is  applied? 

.\ctiriiics  t.ln-ik  pens 

Did  the  student : 

Identify  the  com-  •Correctly  interpret  the 

ponents  in  the  system  reference  information  as  3n 
and  label  the  diagram.  aid  in  identifying  and 
labeling  the  diagram? 

Describe  the  system  •Use  correct  nomenclature 
operation.  throughout  the  description 

of  operation? 

•Service  and  operate  •Service  and  operate  the 
the  system.  system  in  accordance  with 

the  written  instructions? 

RECOGNIZE  PROBABLE  CAUSE  OF  BRAKE  MAL¬ 
FUNCTIONS. 

(SEGMENT  I,  LEVEL  2! 

Student  Performance  Goal 

•  Given: 

The  airplane  manufacturer's  service  information, 
ten  written  statements  describing  brake  fading, 
excessive  pedal  travel,  grabbing  brakes,  spongy 
brake  action  and  dragging  and  locked  brakes. 

•  Performance: 

The  student  will  describe  the  probable  cause  for 
each  of  the  malfunctions  described  in  the  written 
statements. 

•  Standard: 

The  student  will  provide  at  least  one  probable 
cause  for  each  of  the  malfunctions.  Information 
obtained  from  the  manufacturer's  service  manual 
will  be  interpreted  without  error. 

Key  Points  pi  cdlnti  k 

Malfunction  in  brake  »What  are  some  of  the  most 
systems.  common  causes  of  fading 

brakes? 

•  What  are  some  of  the  factors 
which  result  in  excess  pedal 
travel? 

•  What  conditions  within  the 
system  will  probably  result 
in  grabbing  brakes? 

•  Describe  how  air  will  cause 
a  spongy  brake  action. 

•  What  conditions  will  probably 
cause  dragging  brakes? 
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•  What  condition  or  conditions 
mav  result  in  locked  brakes? 

•  It  emergency  air  pressure 
has  been  used  to  stop  an 
airplane,  how  are  the  brakes 
released  so  that  the  air¬ 
plane  may  be  moved? 

.\i  tn  .7.1  s  (.beck,  Items 

Did  the  student: 


Provide  a  probable 
cause  for  each  of  ten 
statements  describing 
a  malfunction  of  a 
brake  system. 


•  Use  and  interpret  informa¬ 
tion  from  the  service  manual? 

•  Correctly  relate  malfunction 
and  probable  cause? 

•  Use  correct  nomenclature 
as  a  part  of  the  selection 
and  explanation  of  probable 
cause? 


•  What  should  be  the  posi¬ 
tion  of  the  parking  brake 
during  the  bleeding  opera¬ 
tion  ? 

•  What  problem  will  probably 
occur  if  the  reservoir  of 
the  system  is  permitted  to 
run  dry  while  gravity  bleed¬ 
ing  the  system? 

.\c1n  ities  (.heck  Items 

Did  the  student: 


Bleed  a  brake  system 
using  the  gravity 
met  nod. 

Bleed  a  brake  system 
using  the  pressure 
method. 


•  Correctly  interpret  and 
follow'  the  service  in¬ 
struction  s? 

•  Select  and  use  the  correct 
fluid? 

•  Achieve  the  desired  opera¬ 
tion  standard? 


BLEED  AIR  FROM  A  HYDRAULIC  BRAKE  SYSTEM. 

'SEGMENT  j.  level  3)  SERVICE,  REPAIR  AND  TROUBLESHOOT  LANDING 

GEAR  OLEO  STRUTS. 

Student  Performance  Goal  (SEGMENT  K.  LEVEL  21 


•  Given: 

Manufacturer's  service  instruction,  appropriate 
bleeding  equipment,  supply  of  hydraulic  fluids,  and 
an  operable  hydraulic  brake  system  into  which  air 
has  been  introduced. 


•  Performance: 

The  student  will  bleed  the  system  of  air. 

•  Standard: 

The  procedures  specified  in  the  service  instructions 
will  be  followed  without  error  or  omission.  The  sys¬ 
tem,  following  bleeding,  will  be  completely  opera¬ 
tional. 


K<  \  /’ 


hi  ci/hih  l 


Methods  of  bleeding 
brake  systems. 


•  "  here  would  a  mechanic 
find  information  detailing 
the  procedure  for  bleeding 
the  brakes  on  a  specific 
airplane? 

•  flow  should  a  mechanic  de¬ 
termine  the  kind  of  hydraulic 
fluid  that  would  be  used  to 
bleed  a  brake  system? 

•  What  is  the  difference  be¬ 
tween  gravity  bleeding  and 
pressure  b' ceding  of  a 
system? 


Student  Performance  Goal 

•  Given: 

A  completely  assembled  and  operational  shock 
strut  (installed  on  an  airplane  or  mock-up),  the 
airplane  manufacturer’s  service  information, .re¬ 
placement  high  pressure  air  valves  and  seals, 
hydraulic  fluid,  and  appropriate  tools  and  equip¬ 
ment  to  disassemble  and  inflate  shock  struts. 

•  Performance: 

The  student  will  deflate  a  shock  strut,  drain  the 
fluid,  remove  the  piston  from  the  cylinder,  install 
seals,  reassemble  the  strut,  service  with  fluid, 
reinstall  the  air  valve  and  inflate  the  strut.  He 
will  locate  and  interpret  information  from  the  ser¬ 
vice  instructions  and  explain  the  probable  causes 
of  faults  normally  encountered  in  the  operation  of 
shock  strut*. 

•  Standard: 

The  servicing  procedures  will  be  followed  without 
deviation.  The  shock  strut  following  service  and 
repair  will  meet  return-to-service  standards.  The 
service  information  pertaining  to  troubleshooting 
the  strut  will  be  interpreted  without  error. 

Ki  \  r<n>il\  hin/lnick 

Servicing  shock  struts.  •^Iherc  would  a  mechanic 

find  information  that  speci¬ 
fies  the  correct  inflation 
of  a  shock  strut? 
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•  Why  is  nitrogen  preferred 

DESCRIBE  THE  OPERATION  OF  AN  OLEO  SHOCK 

to  compressed  air  in  the 

STRUT. 

inflation  of  a  shock  strut? 

•  What  measuring  points  are 

(SEGMENT  L.  LEVEL  2' 

commonly  used  to  measure 
strut  extension? 

Student  Performance  Goal 

•  What  physical  features  may 

•  Given: 

be  used  to  identify  a  high 

Shock  struts  of  the  air-oil  and  spring-oil  types, 

pressure  air  valve? 

drawings  of  each  type  of  strut  and  the  manufacturer’s 

•  How  would  a  mechanic  de¬ 

service  instructions;  a  matching  type  ten  question 

termine  the  correct  fluid 
level  required  for  a  shock 

examination  pertaining  to  shock  struts. 

strut? 

•  Performance: 

Replacing  shock  strut 

•  If  a  shock  strut  is  leaking 

The  student  will  identify  and  label  the  components 

seals. 

hydraulic  fluid  at  the 

of  each  type  of  shock  strut,  explain  the  purpose  ot 

packing  gland  nut,  what  is 

shock  struts  and  describe  the  operation  of  both 

the  probable  cause? 

•  How  could  a  mechanic  de¬ 

types  of  struts. 

termine  the  correct  seal 

•  Standard: 

that  is  required  as  a  re¬ 

Correct  nomenclature  will  be  used  when  labeling 

placement  in  a  shock  strut? 

the  drawings  and  describing  the  operation  os  the 

•  Describe  some  of  the  tech¬ 

shock  struts.  Manufacturer's  service  information 

niques  that  will  avoid 
damaging  a  seal  as  it  is 

will  be  interpreted  without  error  or  omissions. 

moved  past  the  threads  of 
a  shock  strut. 

Key  Points  feedback 

•  Why  are  replacement  seals 

Air-oil  struts.  .What  is  the  function  of  the 

lubricated  before  installa¬ 

oil  in  the  strut? 

tion  into  the  strut? 

•  What  is  the  reason  for  the 

Troubleshooting  shock 

•  Describe  some  of  the  faults 

high-pressure  air  or  nitrogen 

struts. 

that  might  result  in  binding 

in  a  strut? 

of  a  shock  strut. 

•  What  purpose  is  served  bv 

•  What  would  cause  a  shock 

a  metering  pin  and  orifice 

strut  to  "bottom”  during 

in  an  oleo  strut? 

taxiing  operations? 

•  Where  would  a  mechanic 

•  What  are  some  of  the  causes 

find  information  describing 

of  damage  to  a  seal  in  a 

the  disassembly  procedure 

shock  strut? 

for  a  shock  strut? 

•  If  a  shock  strut  fails  to  ex¬ 

•  What  is  the  function  of  a 

tend  following  take-off, 

scissors  or  torque-link  on 

what  is  the  problem? 

a  shock  strut? 

•  What  would  probably  result 

Spring-oil  shock  struts.  »What  is  the  function  of  the 

if  a  core  type  high-pressure 

spring  in  a  plain  oleo  type 

air  valve  was  installed 

shock  strut? 

with  a  common  low  pres¬ 

•  Explain  why  the  spring  may 

sure  core  assembly? 

be  designed  into  the  strut 
or  located  externally  on  the 

Activities 

Check  hems 

outside  of  the  strut. 

Did  the  student: 

•  What  types  of  seals  may  be 
used  in  a  shock  strut? 

Select  and  install  an 

•  Select  a  high  pressure 

•What  is  the  purpose  of  the 

air  valve  in  a  shock 

valve  and  follow  the  cor¬ 

felt  wiper  which  may  be 

strut. 

rect  installation  procedure? 

located  between  the  piston 

Service  the  strut  with 

•  Correctly  interpret  service 

and  cylinder  of  a  shock  strut? 

fluid  and  inflate  to 

instructions  and  achieve 

•  What  feature  in  the  design  of 

service  dimension. 

return-to-service  standards? 

a  shock  strut  prevents  the 

Install  a  replacement 

•  hollow  manufacturer's  pro¬ 

piston  assembly  from  moving 

seal  in  a  shock  strut. 

cedure  for  seal  replacement? 

completely  out  of  the  cylinder 
of  the  strut? 
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Actu  ities 


Position  indicators. 


Check  Items 
Did  the  student: 

Label  the  drawing  of  •Correctly  identify  the  piston, 
both  air-oil  and  spring-  piston  head,  seals,  packing 
out  type  shock  struts.  gland  nut,  spring,  high-pres¬ 

sure  air  valve,  metering  pin 
and  orifice? 

Describe  the  operation  *1156  correct  nomenclature 
of  both  types  of  struts.  and  terminology? 

Answer  ten  question  ^Correctly  interpret  manu- 
examination.  facturer’s  information? 

OPERATE,  INSPECT  AND  ADJUST  A  RETRACT¬ 
ABLE  LANDING  GEAR. 

(SEGMENT  M,  LEVEL  3) 

Student  Performance  Goal 

•  Given: 

An  operational  retractable  landing  gear  (installed 
in  an  airplane  or  mock-up),  written  information  or 
the  manufacturer's  service  manual,  an  appropriate 
power  source  to  permit  operation  of  the  gear,  spe¬ 
cial  tools  and  lubrication  equipment  as  specified 
in  the  service  information,  mirrors,  lights,  mea¬ 
suring  devices,  etc, 

•  Performance: 

The  student  will  operate  the  retractable  landing 
gear,  inspect  and  adjust  the  landing  gear  to  meet 
return-to-service  standards. 

•  Standard: 

The  components  of  the  landing  gear  need  not  be 
airworthy,  but  the  adjustments  and  procedures  out¬ 
lined  in  the  service  manual  will  be  followed  within 
return-to-service  limits. 

Key  Points  Feedback 

Sequence  of  landing  «How  could  a  mechanic  de¬ 
gear  retraction.  termine  the  normal  sequence 

of  gear  and  landing  gear 
door  operation? 

•  Why  do  some  designs  pro¬ 
vide  for  extension  of  the 
main  landing  gear  before 
the  nose  gear  is  extended? 

•  Why  may  the  nose  gear  ex¬ 
tend  before  the  main  gear 
is  extended? 

•  W’hat  factors  influence  the 
selection  of  gear  retraction 
methods,  i.e.,  what  are  the 
advantages  and  limitations 

to  the  use  of  pure  mechanical 
(lever),  hydraulic  and  elec¬ 
tric  retraction? 


•  What  is  the  purpose  of 
landing  gear  position  in¬ 
dicating  systems? 

•  Describe  some  of  the  posi¬ 
tion  indicating  systems. 

•  What  are  some  of  the  ad¬ 
vantages  and  limitations 
to  pure  mechanical  (lever, 
visible  pointer)  and  elec¬ 
trical  indicating  systems? 

Inspection  of  retract-  »What  service  information 
able  landing  gear  would  guide  the  inspection 

systems.  frequency  for  a  retractable 

landing  gear? 

•  What  methods  may  be  used 
as  “landing  gear  down¬ 
locking”  systems?  What 
is  a  down-lock  pin ?  What 
is  an  "over-center”  down 
lock? 

•  Why  is  the  position  of 
flexible  hoses  in  a  brake 
and  hydraulic  retraction 
system  important? 

•  Why  is  the  fir  of  doors  and 
fairings  of  a  retractable 
landing  gear  system  criti¬ 
cal? 

•  Describe  some  of  the 
methods  employed  to  lock 
a  retractable  type  landing 
gear  in  the  "up”  position. 

•  How  is  the  gear  up-lock 
and  down-lock  associated 
with  the  landing  gear  warn¬ 
ing  system? 

•  Where  would  a  mechanic 
locate  information  that 
specified  the  lubrication 
requirements  for  a  retract¬ 
able  landing  gear? 

Operational  checking  *0011106  the  safety  precau- 
of  a  retractable  landing  tions  that  should  be  ob- 
gear.  served  when  making  a 

landing  gear  retraction 
check? 

Lubrication  and  ser-  »Where  would  the  instruc- 
vicing.  tions  for  adjusting  the 

landing  gear  iimit 
switches  or  landing  gear 
warning  switches  be 
located? 

•  Where  would  information 
specifying  the  lubrication 
required  for  the  landing 
gear  be  published? 

•  How  is  the  actuation  of  the 
landing  gear  safety  switch 
related  to  landing  gear  re¬ 
traction? 
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Activities 


Check  Items 
Did  the  student: 


Operate  a  retractable 
landing  gear. 


Inspect  retractable 
landing  gear  assembly. 

Adjust  locks  and 
switches  to  tolerances 
specified  in  the  service 
manuals. 


•  Use  reference  information 
to  determine  correct  se¬ 
quence  of  operation? 

•  Correctly  interpret  reference 
information? 

•  Check  strut  extension? 
Chafing  and  interference? 
Actuation  of  locks,  switches, 
etc.  ? 

•  Achieve  the  required 
tolerances  following  ad¬ 
justment  ? 


•  How  is  "toe-in  and  toe-out” 
of  a  landing  gear  wheel 
measured? 

•  Where  would  information 
pertaining  to  landing  align¬ 
ment  information  be  pub* 

i ished? 

•  How  is  the  camber  of  a 
landing  gear  wheel  mea¬ 
sured? 

•  What  is  caster  of  a  wheel 
and  how  is  it  measured? 

•  How  could  worn  torque  links 
or  wear  in  the  torque  link 
bushings  lead  to  uneven 
tire  wear? 


CHECK  LANDING  GEAR  ALIGNMENT. 

(SEGMENT  N,  LEVEL  2) 


Activities 


Check  Items 

Did  the  student: 


Student  Performance  Goal 
•  Given: 

An  aircraft  incorporating  either  a  fixed  or  retract¬ 
able  landing  gear,  the  airframe  manufacturer's 
service  information  necessary  to  check  landing 
gear  alignment  and  the  necessary  measuring  and 
alignment  tools  and  equipment. 


Measure  and  record  «Correctly  use  and  interpret 
landing  gear  align-  alignment  information  from 

ment.  the  manual? 

•  Record  and  correctly  judge 
whether  the  alignment  met 
tolerances? 

•  Inspect  tire  wear  as  an  in¬ 
dicator  of  gear  alignment? 


•  Performance: 

The  student  will  measure  and  record  the  caster, 
camber,  toe-in  and  toe-out  of  the  landing  gear. 
Within  the  tolerance  specified  in  the  service  in¬ 
formation,  he  will  judge  whether  the  landing  gear 
is  acceptable  for  return-to-flight.  If  the  alignment 
of  the  landing  gear  is  unacceptable,  he  will  inter¬ 
pret  the  service  information  and  recommend  the 
method  that  would  return  the  gear  alignment  to 
acceptable  limits. 

•  Standard: 

Service  information  will  be  correctly  interpreted 
and  procedure  for  measuring  gear  alignment  will 
be  followed  without  error. 

Key  Points  Feedback 

Landing  gear  alignment.  ^Describe  why  a  misaligned 
landing  gear  may  cause  an 
airplane  to  "pull”  to  the 
side  of  the  runway  while 
it  is  being  taxiied. 

•  What  are  the  factors  that 
result  in  uneven  tire  wear? 

•  How  does  landing  gear 
alignment  effect  the  con¬ 
trol  of  an  airplane  during 
take-off  and  landing  roll? 


INSPECT,  ADJUST  AND  SERVICE  NOSE  AND 
TAILWHEEL  STEERING  AND  DAMPING  MECHAN¬ 
ISMS. 

(SEGMENT  O,  LEVEL  3) 

Student  Performance  Goal 

•  Given: 

An  airplane  or  mock-up  incorporating  an  operational 
nose  wheel  steering  and  dampener;  an  airplane  or 
mock-up  incorporating  an  operational  tail  wheel  and 
shimmy  dampener;  the  manufacturer’s  servicing  in¬ 
formation,  tools  and  hydraulic  fluids. 

•  Performance: 

The  student  will  inspect,  adjust  and  service  both 
nose  and  tailwheel  steering  and  damping  mechanisms 

•  Standard: 

Service  information  will  be  correctly  interpreted. 
After  servicing  and  adjusting  the  steering  and 
damping  mechanism  will  function  as  specified  in 
the  manufacturer’s  manual. 
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Key  Points 


Feedback 


fr 


i-pw  f* 

m-t~.  ,  , 


Steering  mechanisms. 


Shimmy  damping 
mechanisms. 


•  What  sizes  of  airplanes  may 
incorporate  directly  linked 
push-pull  rods  or  cables  to 
steer  a  nosewheel  or  tail- 
wheel? 

•  If  the  nosewheel  is  steered 
hydraulically  why  is  a 
follow-up  system  generally 
included  in  the  nosewheel 
steering  mechanism? 

•  What  precautions  are  general¬ 
ly  necessary  to  prevent 
damage  to  the  steering  sys¬ 
tems  when  towing  an  air¬ 
plane? 

•  Why  are  steering  limits 
usually  marked  on  a  nose¬ 
wheel  strut? 

•  Where  would  information 
pertaining  to  a  steering 
system  be  found? 

•  How  does  a  hydraulic  shimmy 
dampener  prevent  wheel 
shimmy? 

•  In  addition  to  hydraulic  de¬ 
vices,  what  other  devices 
are  used  to  prevent  shimmy¬ 
ing? 

•Where  would  information 
pertaining  to  the  servicing 
of  a  shimmy  dampener  be 
published? 

•  How  may  a  steering  cylinder 
also  serve  as  a  shimmy 
dampener? 


Activities 


Check  Items 
Did  the  student: 


Inspect  and  check  a 
nosewheel  steering 
mechanism. 

Inspect  and  check  a 
tailwheel  steering 
system. 

Service  a  shimmy 
dampener. 


•  Correctly  use  and  interpret 
information  from  the  manu¬ 
facturer’s  service  manual? 

•  Follow  the  procedures  spe¬ 
cified  in  the  manual? 

•  Achieve  a  standard  that 
permitted  normal  functioning 
of  the  unit? 
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POSITION  AND  WARNING  SYSTEMS 


8.  INSPECT,  CHECK,  AND  SERVICE  SPEED-  AND 
TAKEOFF-WARNING  SYSTEMS,  AND  ANTISKID 
ELECTRICAL  BRAKE  CONTROLS.  (EIT  =  11  hts., 
T  =  hrs.,  L/S  =  5%  hrs.)  2  segments 
(UNIT  LEVEL  t| 


PRINCIPLES  OF  OPERATION,  INSPECTION  AND 
CHECKS  OF  SPEED-,  STALL-,  AND  TAKEOFF¬ 
WARNING  SYSTEMS  AND  ANTISKID  BRAKE  CON¬ 
TROL  SYSTEMS. 

(SEGMENT  A,  LEVEL  1) 


Student  Performance  Goal 

•  Given: 

Written  information,  visual  training  aids  or  diagrams, 
and  multiple  completion  essay  statements. 

•  Performance: 

The  student  will  insert  words  to  complete  20 
multiple  completion  essay  statements  explaining 
the  principles  of  operation  and  basic  methods  of 
installation  of  speed  or  mach-warning,  stall-warn¬ 
ing,  takeoff-warning  and  electrical/hydraulic  anti¬ 
skid  brake  control  systems. 

•  Standard: 

At  least  14  statements  will  be  completed  correctly. 

Feedback 

•  Why  is  some  method  of  spe¬ 
cial  warning  desirable  when 
the  airspeed  exceeds  a  pre¬ 
determined  maximum? 

•  Why  is  speed  warning  called 
mach-warning  on  most  tur¬ 
bine  aircraft? 

•  What  sensing  methods  are 
used  for  speed  or  mach- 
warning  systems? 

•  What  inspection  and  checks 
are  possible  with  the  air¬ 
craft  on  the  ground? 

•  What  type  of  devices  may 
be  used  for  stall-warning? 

•  Where  can  the  information 
for  inspecting  and  checking 
such  devices  be  found? 

•  What  is  the  primary  purpose 
of  a  takeoff-warning  system? 

•  Which  operational  items 
may  be  tied  into  a  takeoff¬ 
warning  system? 


Key  Points 

Speed-or  mach-warning 
systems. 


Stall-warning  systems. 


Takeoff-warning 

systems. 


Antiskid  control 
systems. 


a.  Skid  detectors. 


b.  Antiskid  computer. 


c.  Electrical/hy¬ 
draulic  control  units 
for  braking. 


d.  Cockpit  controls 
and  ground/flight 
tie-in. 


Inspection  and  check¬ 
ing  of  antiskid  systems. 


•  Why  may  the  warning  be 
silenced  for  all  or  some 
of  these  items  if  desired? 

•  What  takeoff-warning  in¬ 
spection  and  checks  are 
possible,  on  the  ground, 
without  engine  or  engines 
running? 

•  Why  must  an  antiskid  sys¬ 
tem  be  able  io  detect  a 
skid  at  any  wheel  which 
has  braking? 

•  What  type  of  detector  or 
sensor  can  be  used  to  de¬ 
tect  a  skid  at  its  starting 
instant  ? 

•  What  kind  of  signal  is 
generated  by  a  skid  de¬ 
tector? 

•  How  is  each  skid  detector 
mounted  in  its  wheel  and 
axle? 

•  How  is  the  signal  carried 
from  the  detector  to  the 
central  computer? 

•  What  does  the  computer  do 
with  the  various  signals 
from  the  skid  detector? 

•  When  a  skid  starts,  how- 
does  the  computer  react 
to  it? 

•  How  is  an  electrical  signal 
used  to  control  the  braking 
action  when  a  skid  is  de¬ 
tected? 

•  What  is  the  resulting  change 
in  braking  action  when  a 
skid  has  been  sensed? 

•  Does  the  antiskid  system 
ever  completely  release 
braking  on  any  wheels? 

•  How  is  antiskid  activated 
or  armed  from  the  cockpit? 

•  How  is  operation  of  the 
antiskid  system  tied  into 
the  ground/flight  change 
over  switch  or  relay? 

•  To  what  extent  can  the 
operation  of  the  antiskid 
system  be  checked  on  a 
parked  airplane? 

•  How  can  the  skid  detectors 
be  inspected?  Checked? 

•  Where  are  the  electrical/ 
hydraulic  control  units  usually 
located? 
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•  How  can  they  be  checked? 

•  How  can  the  tie-in  between 
antiskid  operation  and 
ground/flight  change  over 
be  checked  on  the  ground? 


SHOW  SIMULATED  OPERATION  OF  ANTISKID  AND 
TAKEOFF-WARNING  SYSTEMS. 

(SEGMENT  B,  LEVEL  t) 


Student  Performance  Goal 

•  Given: 

Animated  diagrams  or  simulation  mock-ups  of  anti¬ 
skid  and  takeoff-warning  systems. 

•  Performance: 

The  student  will  set  up  the  various  simulated 
switches,  solenoids,  and  valves  on  an  antiskid 
diagram  for  normal  braking,  then  show  by  simulation 
what  occurs  when  a  skid  develops  on  one  wheel 
and  on  all  wheels.  On  a  takeoff-warning  system 
diagram,  he  will  set  upthe  simulated  switches  for 
a  normal  takeoff,  then  show  how  a  switch  would 
cause  takeoff-warning  if  flaps  were  not  in  proper 
takeoff  position  and  show  at  least  one  other  cause 
for  takeoff-warning,  on  rhe  diagram. 

•  Standard: 

At  leasr  one  setup  of  switches  for  antiskid  action 
will  be  correct  and  at  least  one  cause  for  takeoff- 
warning  will  be  properly  shown. 

K>  \  Points  Feedback 


Activities 


On  an  animated  dia-  > 
gram  or  simulation 
mock-up  of  an  antiskid 
system,  show  switch 
settings,  brake  pedal 
positions,  electrical  and 
hydraulic  valve  action 
in  brake  control  units, 
hydraulic  flow  paths  and 
brake  actions,  electric 
flow  paths  from  skid 
sensors  to  computer  and 
return  signals  to  brake 
control  units,  for  normal 
braking  and  skid  situa¬ 
tions  where  one  wheel 
is  skidding  and  where 
ail  wheels  are  skidding. 
On  an  animated  diagram 
or  simulation  mock-up 
of  a  takeoff-warning 
system  show  normal 
take-off  warning,  then 
show  how  improper  flap 
position  will  cause 
takeoff-warning  to 
operate,  and  how  at 
least  one  other  im¬ 
proper  condition  will 
cause  takeoff-warning 
to  operate. 


Check  Items 
Did  the  student : 

►  Show  electrical  power  on 
and  antiskid  system 
armed? 

•  Show  airplane  on  ground 
by  setting  ground/flight 
switch  to  ground  position? 

•  Show  brake  hydraulic  sys¬ 
tem  correctly  setup  for 
brakes  "on"? 

•  Show  proper  action  to  re¬ 
lease  brakes  partially  on 
skidding  wheel  and  its 
paired  wheel? 

•  Show  brake  action  partially 
released  to  all  wheels  when 
skid  was  detected  for  all 
wheels? 

•  Show  ground/flight  switch 
in  ground  position? 

•  Show  electrical  power  on? 

•  Show  takeoff-warning 
switches  all  open  for  a 
normal  takeoff  condition? 

•  Show  the  related  takeoff¬ 
warning  switch  closed 
when  flaps  are  not  in  pro¬ 
per  takeoff  position,  and 
on  one  other  condition 
wrong  for  takeoff? 


Antiskid  brake  control  •Name  the  components  which 
system.  make  up  the  antiskid  system 

and  the  general  location  of 
each  component. 

•  How  is  the  antiskid  system 
activated  electrically? 

•  How  is  the  antiskid  system 
tied  into  the  brake  hydraulic 
sy  st  em  ? 

Takeoff-warning  system.  *Name  the  components  which 
make  up  the  takeoff-warning 
system? 

•  Which  functions  of  aircraft 
operation  are  monitored  for 
being  correct  for  takeoff? 

•  Which  control  movement  in 
the  cockpit  will  activate 
takeoff-warning  when  any  of 
the  monitored  functions  are 
not  correct  for  takeoff? 


9.  INSPECT,  CHECK,  TROUBLESHOOT,  SERVICE 
AND  REPAIR  LANDING  GEAR  POSITION  IN¬ 
DICATING  AND  WARNING  SYSTEMS.  (EIT  =  9 
hrs.,  T  -  3  hrs.,L/S  =  6  hrs.)  1  segment 
(UNIT  LEVEL  3) 


INSPECT,  CHECK,  TROUBLESHOOT,  SERVICE 
AND  REPAIR  A  LANDING  GEAR  POSITION  INDI¬ 
CATING  AND  WARNING  SYSTEM. 

(SEGMENT  A,  LEVEL  3) 


Student  Performance  Goal 
•  Given: 

Manufacturer's  manual  or  equivalent  written  informa¬ 
tion,  and  aircraft  or  mock-up  having  retractable 
landing  gear  with  a  position  indicating  and  warning 
system  installed  and  operating. 
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•  Performance: 

The  student  will  check  the  operation  of  the  posi¬ 
tion  indicating  and  warning  lights  by  operating  the 
landing  gear,  inspect  the  components  of  the  posi¬ 
tion  indicating  and  warning  system,  troubleshoot 
and  repair  different  malfunctions  introduced  by  the 
instructor,  with  each  malfunction  being  corrected 
before  the  next  is  introduced.  The  malfunctions 
will  include  one  which  causes  a  false  gear  unsafe 
warning,  two  position  light  electrical  malfunctions 
and  one  mechanical  failure  at  a  position  indicating 
switch. 

•  Standard: 

Locate  and  repair  at  least  three  of  the  malfunctions 
to  a  rerurn-to-flight  level  in  accordance  with  pro¬ 
cedures  provided. 

Key  Points  Feedback 

Landing  gear  position  «Why  are  separate  gear  safe 
indicating  system.  green  lights  usually  used, 

while  the  unsafe  red  light 
or  lights  apply  to  any  gear? 

•  Why  is  it  better  to  use 
separate  up  and  down  lock 
switches  than  a  single 
switch  for  both? 

•  How  are  the  position 
switches  adjusted  with 
relation  to  up-  and  down- 
locking  of  the  gear? 

Gear  unsafe  warning.  «How  is  provision  made  to 
give  warning  at  anytime 
the  gear  is  not  locked  up 
or  down? 

•  U'hat  additional  provision 
is  made  to  give  warning 

if  any  gear  is  not  in  agree¬ 
ment  with  the  other  two 
gear? 

•  How  can  the  unsafe  warn¬ 
ing  be  checked  on  the 
ground  with  gear  down  and 
locked? 

Ac  tit  itics  (.lu  ck  Items 

Did  the  student: 

On  an  airplane  or  «Make  sure  the  airplane  was 

mock-up  with  retract-  properly  and  safely  on 
able  landing  gear,  jacks  and  the  gear  in  the 

check  for  proper  clear  before  operating  it? 

operation  of  the  posi-  »Make  sure  electric  power 
tion  indication  system  was  available  and  on  for 
and  the  unsafe  warning,  the  system  to  be  tested? 

•  Inspect  for  condition  of 
wiring  and  mounting? 


Inspect  and  check  •Check  operation  of  each 

operation  of  each  com-  switch  for  overtravel  after 

ponent  of  the  position  actuation? 

indicating  and  unsafe  »Use  the  appropriate  circuit 

warning  system.  diagram  when  trouble- 

Troubleshoot  and  repair  shooting? 

four  system  malfunc-  »L'se  a  voltohmmeter  or  test 

tions  including  one  in  light  to  check  continuity 

the  unsafe  warning  sys-  of  wiring  and  switches? 

tern,  and  two  electrical  »Check  lights  for  being 

and  one  mechanical  operative  and  properly  con- 

malfunction  in  the  posi-  nected? 

tion  indicating  system. 
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AIRCRAFT  INSTRUMENT  SYSTEMS 


10.  INSTALL  INSTRUMENTS.  (LIT  =  11  hrs.,  T  = 

5  hrs.,  L/S  =  6  hrs.)  2  segments 

(UNIT  LEVEL  2) 

HANDLING  AND  STORING  OF  INSTRUMENTS. 

(SEGMENT  A,  LEVEL  2! 

Student  Performance  Goal 

•  Given: 

A  random  display  of  aircraft  instruments,  including 
direct  pressure  indicating  instruments,  gyro  instru¬ 
ments,  temperature  indicating  instruments,  com¬ 
passes,  and  remote  indicating  indicators  and  trans¬ 
mitters;  suitable  cartons  or  storage  containers, 
sealing  plugs  and  shock  absorbing  shipping  materials. 

•  Performance: 

The  student  will  remove  at  least  three  instruments 
from  the  display  panel  or  mock-up,  seal  all  open¬ 
ings  to  the  instrument,  attach  an  identification  tag 
and  prepare  the  instrument  for  storage  or  shipment. 

•  Standard: 

The  task  of  removing  and  identifying  and  preparing 
the  instrument  for  storage  or  shipment  will  demon¬ 
strate  precautions  that  will  prevent  further  damage 
to  the  instrument. 

Kc\  Tom/s  l-eedbuek 

Handling  of  instruments.  «Why  should  a  mechanic 
exercise  such  extreme 
care  when  picking  up  and 
handling  an  aircraft  instru¬ 
ment  ? 

•  What  damage  may  occur  to 
a  gyroscopic  instrument  if 
it  merely  rolls  when  it  is 
placed  on  a  bench  or  storage 
shelf? 

•  What  damage  will  probably 
result  from  over-tightening 
the  mounting  screws  in  the 
case  of  an  instrument? 

Preparation  for  storage  •Why  should  all  openings  to 

or  shipment.  the  instrument  be  capped  or 

sealed  with  tape? 

•  What  protection  should  be 
provided  for  the  glass  at 
the  face  of  the  instrument? 

•  What  may  result  if  instru¬ 
ments  are  exposed  to  ship¬ 
ping  vibrations  and  shocks? 


Actii  ilifs  Check  Items 

Did  the  student: 

•  Use  correct  tools  and  pro¬ 
cedures  during  removal  of 
the  instruments? 

•  Correctly  identify  and  seal 
the  instruments. 

•  Provide  adequate  protec¬ 
tion  to  avoid  damage? 

INSTALL  INSTRUMENT  PANELS  AND  INSTRU¬ 
MENTS. 

(SEGMENT  B.  LEVEL  2) 

Student  Performance  Goal 

•  Given : 

An  airplane  or  mock-up  provided  with  mounting 
brackets,  an  instrument  panel,  with  instruments 
installed,  appropriate  panel  shock  mounts;  written 
reference  information  describing  the  number,  type, 
and  load  rating  and  procedure  for  installing  the 
shock  mounts  and  panel. 

•  Performance: 

The  student  will  install  the  shock  mounts,  panel 
and  instruments  into  the  airplane  or  mock-up. 

•  Standard: 

The  panel  and  instruments  need  not  meet  return- 
to-flight  standards,  but  the  installation  of  mounts, 
panel  and  instruments  will  fully  comply  with  the 
written  installation  instructions. 

Key  Points  I'ccclbitck 

Instrument  panel  hard-  »What  reference  information 

ware.  would  a  mechanic  use  to 

identify  the  kind  of  hard¬ 
ware  required  for  the  in¬ 
stallation  of  a  panel  of 
instruments? 

•  What  precautions  apply  to 
the  routing  of  lines  and 
wires  behind  the  instrument 
panels? 

•  What  criteria  should  be 
applied  to  the  selection  of 
flexible  hoses  and  clamps 
when  installing  instru¬ 
ments? 


Remove  three  instru¬ 
ments  from  a  display 
panel,  tag,  seal  and 
prepare  for  storage  or 
shipment. 


Panel  shock  mount¬ 
ings. 


Installation  procedures. 


•  What  reference  information 
would  a  mechanic  use  to 
determine  the  type,  number 
and  load  rating  of  shock 
mount  s? 

•  Describe  the  factors  that 
lead  to  rapid  deterioration 
of  instrument  panel  shock 
mounts. 

•  Why  must  the  shock  mount 
specified  for  a  particular 
instrument  panel  be  used? 

•  Where  would  a  mechanic 
find  information  detailing 
the  location  and  procedure 
for  installing  an  instrument 
panel  and  the  associated 
instruments? 

•  Where  would  a  mechanic 
find  information  specifying 
the  correct  operating  range 
markings  for  the  instruments? 

•  What  precautions  apply 
when  threading  the  con¬ 
necting  fittings  into  the 
cases  of  the  instruments? 


Act  it  :ties 


Check.  Items 
Did  the  student: 


Install  shock  mounts, 
instrument  panel  and 
instruments  into  the 
airplane  or  mock-up. 


•  Use  and  correctly  interpret 
the  installation  instructions? 

•  Use  correct  tools  and  pro¬ 
cedures? 

•  Avoid  damage  to  the  instru¬ 
ments  and  components? 


11.  INSPECT,  CHECK,  SERVICE,  TROUBLESHOOT, 
AND  REPAIR  HEADING,  SPEED,  ALTITUDE, 
TIME,  ATTITUDE,  TEMPERATURE,  PRES¬ 
SURE,  AND  POSITION  INDICATING  SYSTEMS. 

(KIT  =  9  hr s.,  T  =  4  hrs.,  L/S  =  5  hrs.) 

1  segment 

(UNIT  LEVEL  2) 


INSPECT,  CHECK,  SERVICE,  TROUBLESHOOT 
AND  REPAIR  INSTRUMENT  SYSTEMS. 

(SEGMENT  A,  LEVEL  2) 


Student  Performance  Goal 


•  Given: 

Manufacturer’s  service  manuals  or  diagrams  and 
written  descriptions  of  a  compass  system,  airspeed 
altitude  Tate  of  climb  system,  gvro  attitude  systems, 
temperature  pressure  positioning  systems,  appro¬ 
priate  operational  instrument  .'•ysteni''  mounted  in  an 
airplane  or  mock-up. 


•  Performance: 

The  student  will  inspect,  check,  service,  trouble¬ 
shoot  and  repair  one  system  which  has  been  made 
faulty  by  an  action  of  the  instructor. 

•  Standard: 

The  student  will  interpret  the  written  information, 
correctly  identify  and  correct  the  fault  in  the  sys¬ 
tem. 


Key  Points 


Feedback 


Heading  indicators. 


Pitot-static  systems. 


Temperature  indicating 
systems. 


•  What  are  some  of  the  limi¬ 
tations  of  a  magnetic 
compass? 

•  What  heading  indicators 
may  be  provided  to  supple¬ 
ment  the  heading  informa¬ 
tion  available  from  a  mag¬ 
netic  compass? 

•  Where  would  a  mechanic 
find  information  pertain¬ 
ing  to  the  compass  sys¬ 
tems  used  on  a  particular 
airplane? 

•  Describe  the  procedure 
for  compensation  of  a 
magnetic  compass?  With 
what  frequency  is  the 
accuracy  of  a  compass 
checked? 

•  What  is  a  compass  calibra¬ 
tion  card? 

•  What  precautions  should 
be  taken  to  minimize  com¬ 
pass  error  induced  by 
magnetic  effects? 

•  Where  would  a  mechanic 
find  information  detailing 
the  procedures  for  in¬ 
specting,  checking  and 
servicing  a  pitot-static 
system? 

•  What  instruments  are 
normally  mounted  and 
connected  into  the  static 
line  of  the  pitot-static 
system? 

•  How  would  a  leak  in  either 
the  pitot  or  the  static 
lines  affect  the  operation 

of  the  individual  instruments 
of  this  system? 

•  Describe  the  principles  of 
operation  of  a  vapor-pres¬ 
sure  type  temperature  in¬ 
dicating  instrument. 
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•  How  does  a  thermocouple 
device  indicate  tempera¬ 
tures? 

•  What  are  the  advantages 
and  limitations  to  the  use 
of  electrical  resistance 
type  temperature  indicators? 

Pressure  indicating  ^Describe  how  a  Bordon  tube 
systems.  responds  to  changes  in  ex¬ 

ternal  and  internal  pres¬ 
sures. 

•  How  does  a  diaphragm  react 
to  changes  in  internal  and 
external  pressures? 

•  How  does  an  aneroid  react 
to  changes  in  external 
pressures? 

•  What  reference  information 
would  a  mechanic  use  when 
troubleshooting  pressure 
indicating  systems  aboard 
the  airplane? 

Position  indicating  «Why  is  it  necessary  that  a 
systems.  pilot  have  reliable  indica¬ 

tion  of  the  position  of  gear, 
flap,  and  other  controls? 

•  When  the  gear  or  movable 
device  is  a  great  distance 
from  the  flight  deck,  what 
systems  exist  to  indicate 
position  of  the  control  to 
the  pilot? 

•  How  would  a  mechanic  be¬ 
come  familiar  with  the  spe¬ 
cific  position  indicating 
system  in  use? 

Gyro  system  servicing.  .Where  would  a  mechanic 
find  information  which 
describes  the  servicing  of 
the  vacuum  system  filters? 

•  How  could  a  mechanic  de¬ 
termine  the  location  of  the 
filters  in  the  gyro  system? 

•  What  operating  symptoms 
identify  a  clogged  or  ob¬ 
structed  gyro  filter? 

Activities  Check,  Items 

Did  the  student: 

Operate  the  instrument  «Use  and  correctly  interpret 
systems  available  in  the  information  available  from 
airplane  or  mock-up.  the  service  manual? 

Inspect,  check,  service,  ^Correctly  isolate  the  sys- 
troubleshoot  and  correct  tern,  identify  the  fault  and 
one  fault  in  one  instru-  correct  the  malfunction? 


ment  system. 


AIRCRAFT  FUEL  SYSTEMS 


12.  INSPECT,  CHECK,  SERVICE,  TROUBLESHOOT 
AND  REPAIR  AIRCRAFT  FUEL  SYSTEMS. 

(EIT  =  13  hrs.,  T  =  6  Krs.,  L/S  =  7  hrs.) 

2  segments 

(UNIT  LEVEL  31 


INSPECT  AND  SERVICE  FUEL  TANKS. 

(SEGMENT  A,  LEVEL  3) 


Student  Performance  Goal 

•  Given: 

Fuel  tanks  of  the  separate  metal  types,  flexible 
bladder  types  and  an  integral  type,  appropriate 
service  information  and  copies  of  the  applicable 
Federal  Aviation  Regulations. 

•  Performance: 

The  student  will  inspect  each  of  the  three  different 
types  of  tanks.  Using  reference  information,  he  will 
describe  the  construction  characteristics,  the  in¬ 
stallation  and  servicing  precautions  for  each  type 
of  tank. 


•  Standard: 

The  inspection  will  be  accomplished  as  specified 
in  the  servicing  manuals.  Correct  nomenclature 
and  terminology  will  be  used  as  a  part  of  the  de¬ 
scription  of  construction,  installation  and  servicing. 


KeyKey  Points 


Feedback 


Tank  construction  fea¬ 
tures: 

a.  Baffles. 

b.  Sumps. 

c.  Strainers. 

d.  Filler  openings. 

e.  Vents. 


•  Why  are  internal  baffles 
designed  into  metal  type 
fuel  tanks? 

•  Where  are  fuel  tank  sumps 
located  in  fuel  tanks? 

•  If  the  tank  outlet  fitting 
includes  a  finger  type  fuel 
strainer,  what  is  the  pur¬ 
pose  of  this  strainer? 

•  What  markings  are  required 
on  the  filler  cap  or  imme¬ 
diately  adjacent  to  the 
filler  opening  of  a  fuel 
tank? 

•  What  FAA  requirements 
govern  the  size  and  capa¬ 
city  of  fuel  sumps? 

•  What  are  the  requirements 
for  venting  a  fuel  tank? 
What  may  occur  if  the  vent 
is  obstructed? 

•  Why  is  each  fuel  tank 
normally  provided  with  a 
separate  fuel  drain? 


•  If  two  or  more  fuel  tanks 
may  simultaneously  supply 
fuel  to  an  engine,  what  are 
the  requirements  for  inter¬ 
connected  fuel  vents? 

•  What  test  pressures  should 
be  used  to  test  a  repaired 
fuel  tank? 

Tank  installation.  •How  are  metal  type  fuel 

tanks  anchored  or  attached 
to  the  airplane  structure? 

•  Why  should  fuel  tanks  be 
installed  so  that  fuel  loads 
are  distributed  over  a  wide 
area  rather  than  concentrated 
at  a  local  point? 

•  Why  is  chafing  and  vibra¬ 
tion  a  problem  when  install¬ 
ing  separate  type  fuel  tanks? 

•  What  are  some  of  the  prob¬ 
lems  generally  associated 
with  the  integral  type  fuel 
cell? 

•  How  are  flexible  bladder 
type  fuel  tanks  attached  to 
the  structure  of  the  airplane? 

•  If  the  fuel  tank  incorporates 
a  submerged  fuel  boost  pump, 
what  special  precautions 
should  be  observed  when  in¬ 
specting  the  tank? 

•  Where  would  a  mechanic 
find  information  detailing 
the  repair  of  and  inspec¬ 
tions  to  be  made  of  integral 
type  fuel  tanks? 

Servicing  of  fuel  tanks.  *Why  should  fuel  tanks  be 
"topped”  following  each 
flight  rather  than  permitting 
the  rank  to  remain  in  a  par¬ 
tially  filled  condition? 

•  Why  shouldn't  the  filler 
nozzle  of  the  refuelling 
hose  be  deeply  inserted 
into  the  filler  neck  of  a 
fuel  tank? 

•  What  precautions  should  be 
observed  if  a  chamois  is 
used  to  filter  fuel  during 
refuelling? 
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Activities 


Fuel  pumps. 


Check  Items 

Did  the  student : 

Inspect  a  metal  fuel  ^Correctly  use  and  interpret 
tank.  reference  information  from 

the  manufacturer’s  service 
Inspect  a  bladder  type  manuals? 

fuel  tank.  «Use  correct  terminology 

Inspect  an  intergral  and  nomenclature  as  a  part 

type  fuel  tank.  of  all  descriptions? 

Describe  construction 
features  of  each  type  of 
fuel  tank. 

Describe  the  installation 
and  servicing  of  each 
type  of  fuel  tank. 

INSPECT,  CHECK,  SERVICE,  TROUBLESHOOT  AND 
REPAIR  FUEL  VALVES  AND  FUEL  PUMPS. 

(SEGMENT  B,  LEVEL  3) 

Student  Performance  Goal 

•  Given: 

An  operational  fuel  system  or  test  bench/mock-up, 
manually  operated  fuel  valves,  engine  driven  fuel 
pumps,  wobble  pumps,  electrical  fuel  pumps,  ser¬ 
vice  information  pertaining  to  operation  and  trouble¬ 
shooting  of  fuel  valves  and  pumps. 

•  Performance: 

The  student  will  inspect,  check,  service,  trouble¬ 
shoot  and  repair  each  type  of  valve  and  pump. 

•  Standard: 

Each  unit  will  function  within  the  tolerance  pro¬ 
vided  and  be  free  of  leaks  and  other  hazards,  but 
need  not  meet  teturn-to-f light  standards. 

Key  Points  Feedback 

Fuel  valves.  »Why  does  an  aircraft  fuel 

system  usually  incorporate 
a  shut-off  valve  between 
the  fuel  tank  and  the  en¬ 
gine? 

•  Why  must  fuel  selector 
valves  be  placarded  or 
marked  to  indicate  direc¬ 
tion  of  flow  or  method  of 
operation  ? 

•  What  are  the  requirements 
that  govern  crossfeed 
valves  in  the  fuel  system? 

•  Why  do  fuel  valves  incor¬ 
porate  a  detent  or  stop  posi¬ 
tion  to  impart  a  "feel"  to 
the  valve  position? 


•  Describe  the  operation  of 
a  wobble  pump.  In  what 
way  does  the  mounting 
position  of  the  pump  ef¬ 
fect  the  proper  operation 
of  the  pump? 

•  What  are  the  factors  that 
contribute  to  vapor  locking 
of  fuel  pumps? 

•  Describe  a  submerged 
type  fuel  boost  pump. 

•  How  are  booster  pumps 
used  when  starting  an 
engine? 

•  What  maintenance  problems 
are  related  to  the  installa¬ 
tion  of  boost  pumps  within 
the  fuel  tanks? 

Activities  Check  Items 

Did  the  student: 

Inspect,  check  and  »Use  and  correctly  interpret 

service:  information  contained  in 

the  service  manuals? 

a.  Manually  operated  »Correctly  use  tools  and 

fuel  valves.  follow  the  prescribed 

b.  Engine  driven,  procedures? 

wobble  and  elec-  »Identify  the  fault  intro- 
trie  fuel  pumps.  duced  by  the  instructor? 

•  Accomplish  a  repair  which 

Trouble  shoot  and  permitted  operation  of  the 

repair:  units  within  the  tolerance 

provided  in  the  service 

a.  One  fuel  valve.  instructions? 

b.  One  fuel  pump. 

13.  REPAIR  AIRCRAFT  FUEL  SYSTEM  COM¬ 
PONENTS.  (EIT  =  10  hrs.,  T  =  5  hrs.,  L/S 
=  5  hrs.)  1  segment 

(UNIT  LEVEL  2) 

INTERPRET  INFORMATION  PERTAINING  TO 
REPAIR  OF  FUEL  SYSTEM  COMPONENTS. 

(SEGMENT  A,  LEVEL  21 

Student  Performance  Goal 
•  Given: 

Typical  aircraft  fuel  tanks  of  the  separate  metal 
types,  flexible  bladder  types  and  integral  type; 
fuel  strainers,  selector  valves,  fuel  lines  of  the 
solid  metal  and  flexible  hose  types,  fuel  drains, 
appropriate  reference  information,  and  ten  written 
questions  pertaining  to  repair  of  fuel  system  com¬ 
ponents. 
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•  Performance: 

The  student  will  locate  and  interpret  information 
from  the  manuals  and  describe  the  repair  proce¬ 
dures  for  fuel  system  components  as  specified  in 
the  ten  written  questions. 

•  Standard: 

The  repair  procedures  will  be  interpreted  without 
error.  Correct  nomenclature  and  terminology  will 
be  used  as  a  part  of  all  descriptions. 

Key  Points  Feedback 

Repair  of  fuel  tanks.  .What  precautions  and  pro¬ 
cedures  are  necessary  when 
cleaning  a  fuel  tank  prior 
to  accomplishing  repairs 
to  the  tank? 

•  What  publication  will  pro¬ 
vide  information  pertaining 
to  the  repair  of  the  particular 
type  of  tank  used  in  the 
airplane? 

•  What  publication  will  de¬ 
fine  the  test  pressures  and 
describe  the  procedure  to 
be  followed  when  testing  a 
repaired  fuel  tank? 

Strainers.  .If  strainers  are  provided 

at  the  fuel  tank  outlets, 
what  Federal  Air  Regula¬ 
tions  govern  the  size  of 
these  strainers? 

.What  is  the  position  of 
the  main  system  fuel 
strainers  with  respect  to 
other  components  in  the 
fuel  system? 

.What  publications  would 
provide  information  and 
instructions  for  servicing 
the  screens  in  the  fuel 
system? 

Selector  valves.  .Why  are  selector  valves 

provided  with  placards 
and  detents  to  provide  a 
feel  to  the  position  of  the 
selector  valve? 

.If  a  fuel  flow  control  valve 
is  a  simple  "on-off”  valve, 
how  must  the  operation  of 
this  valve  be  placarded? 

Fuel  lines.  .What  are  the  general  con¬ 

ditions  that  dictate  the 
minimum  size  of  fuel  lines 
that  may  be  approved  for 
an  airplane? 


.What  regulations  govern 
the  routing  and  location  of 
fuel  lines  in  relation  to  the 
electrical  cables  in  the 
airplane? 

.What  publications  would 
provide  information  regard¬ 
ing  repair  of  damaged  fuel 
lines? 

Fuel  drains.  .What  is  the  position  of  a 

fuel  drain  with  respect  to 
all  other  components  of  the 
fuel  system? 

•  What  publication  would 
contain  information  spe¬ 
cifying  the  frequency  at 
which  fuel  drains  should 
be  drained? 

Activities  Check  Items 

Did  the  student: 

Answer  the  ten  ques-  .Locate  and  correctly  inter- 

tions  pertaining  to  pret  information  contained 

repair  of  components  in  the  manuals? 

of  the  fuel  system.  .Use  correct  nomenclature 

and  terminology  as  a  part 
of  the  descriptions  of  re¬ 
pair? 

14.  INSPECT  AND  REPAIR  FUEL  QUANTITY  IN¬ 
DICATING  SYSTEMS.  (HIT  =  6  hrs.,  T  =  3 
hrs.,  L/S  =  3  hrs.)  1  segment 

(UNIT  LEVEL  21 

INSPECT  AND  REPAIR  FUEL  QUANTITY 

INDICATION  SYSTEMS. 

(SEGMENT  A,  LEVEL  2) 

Student  Performance  Goal 

•  Given: 

An  operational  fuel  quantity  indicating  system  of 
the  direct  reading  (sight  gauge  or  mechanical  float) 
and  a  remote  indicating  electrical  type;  appropriate 
reference  information  and  ten  statements  describing 
malfunctions  of  the  systems. 

•  Performance: 

The  student  will  inspect  the  operating  systems, 
correctly  interpret  information  from  the  manuals 
and  describe  the  repair  that  would  be  undertaken 
to  correct  the  malfunctions  described  in  the  ten 
statements. 
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•  Standard: 

The  repair  practices  and  recommendations  of  the 
manual  will  be  interpreted  without  error.  Correct 
nomenclature  will  be  used  as  a  part  of  ail  de¬ 
scribed  repairs. 


K c  \  Points 


Fuel  quantity  indi- 


\ 


Activities 


Inspect  a  direct 
rending  fuel  indi¬ 
cating  system. 

Inspect  a  remote  indi¬ 
cating  fuel  quantity 
system? 

Describe  the  repair 
procedure  necessary  to 
correct  the  malfunctions 
de scribed  in  the  ten 
statements. 


C  fiilhili  k 

•  Why  must  the  fuel  quantity 
available  be  indicated  to 
the  pilot  at  all  times? 

•  What  accuracy  is  normally 
anticipated  with  float  type 
gauges?  What  accuracy  is 
normal  wkh  electrical  quan¬ 
tity  gauges? 

•  If  the  attitude  of  the  air¬ 
plane  effects  the  indicated 
fuel  quantity,  what  correc¬ 
tions  are  usually  made  in 
the  indicating  system? 

•  Why  do  the  fuel  quantity 
indicating  systems  of  most 
modern  airplanes  indicate 
fuel  quantity  by  weight 
rather  than  by  gallons? 

•  Why  do  most  large,  multi¬ 
engined  airplanes  have  re¬ 
mote  indicating  fuel  quan¬ 
tity  systems? 

•  What  publications  would  a 
mechanic  refer  to  when  it 
becomes  necessary  that  he 
replace  a  component  of  the 
fuel  quantity  indicating 
system? 

Check  liens 
Did  the  student: 

•  Locate  and  correctly  inter¬ 
pret  information  describing 
the  inspection  procedure? 


.Use  correct  nomenclature 
when  describing  the  repair 
practices? 

.Correctly  identify  the  re¬ 
pair  procedure? 


15.  INSPECT,  CHECK,  AND  REPAIR  PRESSURE 
FUELING  SYSTEMS.  (HIT  r  2  hrs.,  T  =  2 

hrs..  L  S  -  0  hrs.  1  1  segment 

(UNIT  LEVEL  t  ) 


DESCRIBH  1  HE  INSPECTION,  CHECKING  AND 
REPAIR  OE  PRESSURE  FUELING  SYSTEMS. 

(SEGMENT  A,  LEVEL  1  ) 

Student  Performance  Goal 

•  Given : 

Visual  aids,  mock-ups  and  technical  data  as  would 
be  available  from  the  manufacturer’s  service 
manual. 

•  Performance: 

The  student  will  describe  the  procedures  to  be 
followed  when  inspecting,  checking  and  repairing 
pressure  type  fueling  systems. 

•  Standards: 

Reference  publications  will  be  used  during  the 
descriptions.  Correct  nomenclature  and  termi¬ 
nology  is  required  as  a  part  of  the  description. 


hr  v  Points 

Pressure  fueling  con¬ 
trols,  indicators  and 
warning  lights. 


Peed back 

•  Using  the  reference  in¬ 
formation,  describe  the 
operation  of  the  pressure 
fueling  system. 

•  What  precautions  must  be 
observed  before  attaching 
the  fueling  nozzle  to  the 
airplane? 

•  Should  a  static  ground  be 
attached  when  refueling  an 
airplane  with  a  pressure 
system  or  does  this  pre¬ 
caution  apply  only  to  an 
over-wing  system? 

•  What  is  a  pitot  valve  in  a 
pressure  fueling  system 
and  what  is  its  function? 

•  What  over-pressure  safety- 
devices  are  incorporated 
in  a  pressure  fuel  system 
and  what  is  the  purpose  of 
these  safety  devices? 

•  What  publication  would  a 
mechanic  use  to  determine 
the  procedure  necessary  to 
repair  a  pressure  type  fuel 
system? 


16.  CHECK  AND  SERVICE  FUEL  DUMP  SYSTEMS. 

(EIT  -  1  hr.,  T  ~  1  hr.,  L  S  -  0  hrs.)  1  segment 
(UNIT  LEVEL  1  ) 

DESCRIBE  THE.  CHECKING  AND  SERVICING  OF  A 
FUEL  DUMP  SYSTEM. 

(SEGMENT  A,  LEVEL  1) 


Student  Performance  Goal 
•  Given: 

Visual  aids  and  the  technical  data  available  from 
the  manufacturer's  service  publications. 


•  Performance: 

The  student  will  locate  information  in  the  appro¬ 
priate  technical  publication  and  describe  the  pro¬ 
cedures  necessary  to  transfer  or  cross  feed  fuel 
and  defuel  the  system. 


•  Performance: 

The  student  will  locate  information  in  the  reference 
publications  and  describe  the  checking  and  ser¬ 
vicing  of  a  fuel  dump  system. 

•  Standard: 

Correct  nomenclature  and  terminology  will  be  re¬ 
quired  as  a  part  of  the  description. 

Key  Puir/ts  Feedback 

Fuel  dump  systems.  •Under  what  conditions  are 
fuel  dump  systems  required 
by  the  Federal  Aviation 
Regulation  s? 

•  What  methods  may  be  em¬ 
ployed  to  actuate  the  dump 
valves  in  the  fuel  system? 

•  What  publication  should 
a  mechanic  use  to  deter¬ 
mine  the  procedure  for 
checking  and  servicing  a 
fuel  dump  system? 

•  With  resp  ct  to  safety  of 
operation,  how  would  a 
mechanic  check  the  opera¬ 
tion  of  a  dump  valve? 

•  How  is  fuel  flow  main¬ 
tained  through  the  fuel 
dump  system? 

•  What  special  feature  of  a 
fuel  dump  system  may  be 
incorporated  to  prevent 
the  discharge  of  a  solid 
stream  of  fuel? 


17.  PERFORM  FUEL  MANAGEMENT,  TRANSFER, 
AND  DEFUELING.  (KIT  r  2  hrs.,  T  2  hrs., 

L  S  0  hrs.)  1  segment 

(UN  IT  LEVEL  1  ! 


•  Standard: 

Correct  nomenclature  and  terminology  will  be  used 
as  a  part  of  the  description  of  operation. 


Key  Foints 


I  t  t  Jinn  i 


Fuel  management 
procedures. 


Cross  feed  systems. 


Defueling  procedures. 


•  Describe  how  fuel  manage¬ 
ment  may  be  used  to  main¬ 
tain  the  center  of  gravity 
of  an  operating  airplane 
within  closely  defined 
limit  s. 

•  What  is  the  advantage  of 
maintaining  the  center  of 
gravity  at  a  specific  point? 

•  What  publication  would  a 
mechanic  use  to  determine 
the  procedure  for  transfer¬ 
ring  fuel? 

•  How  is  fuel  flow  maintained 
within  the  fuel  transfer  sys¬ 
tem  of  an  airplane? 

•  What  is  the  purpose  of 
providing  for  cross  feed 
of  fuel  in  an  airplane? 

•  What  arc*  the  hazards  in¬ 
volved  in  cross  feeding 
fuel? 

•  Where  would  a  mechanic 
find  information  describing 
the  procedure  to  be  followed 
when  defueling  an  airplane? 

•  What  arc  some  of  the 
hazards  associated  with 
defueling? 

•  If  the  airplane  is  being 
defueled.  what  is  the  im¬ 
portance  of  static  ground¬ 
ing  the  airplane  and  de¬ 
fueling  truck? 


PERFORM  FU’HU  TRANSFER  AND  DE FUELING. 

'SEGMENT  A.  LEVEL  1' 


Student  Performance  Goal 


•-Given: 

Schematic  diagrams  or  mock-ups  of  a  fuel  system 
that  incorporates  provisions  for  cross  feed,  fuel 
transfer  and  the  service  publications  associated 
with  the  specific  system. 
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18.  TROUBLESHOOT,  SERVICE,  AND  REPAIR 
FUEL  PRESSURE  AND  TEMPERATURE 
WARNING  SYSTEMS.  (KIT  =  2  hrs.,  T  =  I  hr., 

L  S  -  1  hr.)  1  segment 

(UNIT  LEVEL  2) 

TROUBLESHOOT,  SERVICE,  AND  REPAIR  FUEL 
PRESSURE  AND  TEMPERATURE  WARNING 
SYSTEMS. 

(SEGMENT  A.  LEVEL  21 

Student  Performance  Goal 

•  Given: 

An  operating  fuel  system  installed  in  an  airplane 
or  on  a  mock-up,  including  a  pressure  and  tempera¬ 
ture  warning  system,  a  schematic  or  diagram  of 
the  system  and  the  service  information  applicable 
to  the  specific  system. 

•  Performance: 

The  student  will  operate  the  system  and  adjust  the 
pressure  or  temperature  sensing  devices.  He  will 
interpret  information  from  the  service  information 
and  identify  the  cause  of  an  instructor  introduced 
fault  in  the  system.  He  will  repair  the  system  as 
directed  in  the  service  manual. 

•  Standard: 

All  troubleshooting,  servicing,  and  repair  of  the 
warning  systems  will  be  in  accordance  with  the 
service  publications.  The  information  contained 
in  the  manuals  will  be  interpreted  without  error. 

Ke\  Points  l:eet/knik 

Fuel  pressure  warning  •Describe  why  a  low  fuel 
systems.  pressure  would  be  cause 

for  alerting  the  flight 
crew. 

•  Why  are  annunciators  used 
in  some  aircraft  to  indicate 
low  fuel  pressures  rather 
than  a  simple  red  warning 
light? 

•  What  device  is  generally 
used  to  adjust  and  regulate 
fuel  pressures? 

•  What  is  the  difference  be¬ 
tween  fuel  pressure  and 
fuel  flow? 


F'uel  temperature  •Why  is  the  temperature 

warning  systems.  of  the  fuel  a  reason  lot 

concern?  Is  it  the  Inch 
temperature  or  low  tem¬ 
perature  that  is  being 
sensed  and  indicated? 

•  What  means  are  provided 
to  control  the  temperature 
of  the  fuel  ? 

•  What  reference  publication 
would  a  mechanic  use  to 
determine  where  the  tem¬ 
perature  sensing  unit  was 
located  in  the  system? 

Aetii  itics  (.beck  Items 

Did  the  student: 

Operate  the  fuel  sys-  •Use  and  correctly  inter- 
tem  and  observe  normal  pret  information  from  the 

pressure  and  tempera-  service  manual  for  the 

ture  warning  system  system? 

operation.  •Follow  the  procedure  and 

Adjust  pressure  and  correctly  use  the  tools  as 
temperature  warning  specified  in  the  mainten- 

devices.  ance  manual? 

•  Achieve  an  adjustment 
that  was  within  the 
tolerance  specified  in 
the  manual? 
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COMMUNICATION  AND  NAVIGATION  SYSTEMS 


19.  INSPECT,  CHECK,  AND  SERVICE  AUTOPILOT 
AND  APPROACH  CONTROL  SYSTEMS.  (KIT 

-  5  hrs.,  T  =  5  hrs.,  L/S  -  0  hrs.)  1  segment 
{UNIT  LEVEL  1  ) 


PURPOSE  AND  OPERATING  PRLNCIPLES  OF 
AUTOPILOTS  AND  APPROACH  CONTROL  SYS¬ 
TEMS. 

(SEGMENT  A,  LEVEL  1  ; 


Student  Performance  Goal 


•  Given : 

Manufacturer’s  manuals,  written  information,  and 
multiple  completion  essay  statements. 

•  Performance: 

The  student  will  complete  14  essay  statements, 
by  supplying  missing  words,  concerning  the  pur¬ 
poses  and  operation  of  an  autopilot,  the  operating 
principles  of  the  sensing  devices  used  to  provide 
heading,  attitude,  and  altitude  information  to  the 
autopilot,  the  purpose  and  operation  of  servos  or 
servomotors,  the  function  of  position  transmitters 
and  trim  indicators,  and  the  purpose  and  operation 
of  an  approach  control  system. 


•  Standard: 

Correctly  complete  10 

KYv  Points 

Basic  types  of  auto¬ 
pilots. 


Sensing  devices  used 
in  autopilots. 


essay  statements. 

/•  fccihui  k 

•  Compare  the  principles  of 
operation  of  pneumatic  ' 
electronic  and  electric 
electronic  types  of  auto¬ 
pilots. 

•  Discuss  some  advantages 
of  each  type  and  the  type 
of  airplane  each  is  best 
suited  foe. 

•  How  many  axes  does  each 
type  provide  sensing  for? 

•  What  is  the  operating 
principle  of  a  gyro  as  the 
primary  sensing  device 
for  an  autopilot? 

•  How  can  accelerometers 
aid  in  providing  sensing 
signals  to  an  autopilot? 

•  How  may  the  earth's  mag¬ 
netic  flux  be  used  for 
heading  sensing  for  an 
autopilot  ? 


Purposes  of  a  servo 
or  servomotor. 


Installation  require¬ 
ments  for  an  autopilot 
system. 


Position  transmitters 
and  trim  indicators. 


Altitude  hold  and 
approach  control  func¬ 
tions  of  an  autopilot. 


•  How  does  a  pneumatic 
servo  operate  a  flight  con¬ 
trol? 

•  How  does  a  two-phase 
electric  servomotor  operate 
a  flight  control? 

•  What  is  the  purpose  of 
feedback  and  rate  control 
in  a  servo  system? 

•  Where  will  the  detailed  in¬ 
stallation  requirements  for 
an  autopilot  be  found? 

•  What  is  the  importance  of 
the  gyro  unit  of  an  auto¬ 
pilot? 

•  Why  is  the  location  and 
mounting  of  sensing  units 
very  critical ? 

•  What  is  the  function  of  a 
position  transmitter  and 
its  related  trim  indicator? 

•  How  can  the  trim  indicators 
be  used  to  check  autopilot 
operation? 

•  What  is  the  value  of  the  al¬ 
titude  hold  function? 

•  Why  must  the  altitude  hold 
be  disengaged  during  climb 
and  descent? 

•  What  is  the  function  of 
approach  control? 

•  What  additional  signal 
sensing  does  it  use? 


20.  INSPECT,  CHECK,  AND  SERVICE  AIRCRAFT 
ELECTRONIC  COMMUNICATION  AND  NAVIGA¬ 
TION  SYSTEMS.  (HIT  =  5  hrs.,  T  =  5  hrs.,  L/S 

-  0  hrs.)  2  segments 

(UNIT  LEVEL  1i 


TYPES  AND  INSTALLATION  OF  AIRCRAFT 
ELECTRONIC  COMMUNICATIONS  AND  NAVIGA¬ 
TION  EQUIPMENT. 

(SEGMENT  A,  uEVEL  1  ) 


Student  Performance  Goal 
•  Given: 

AC  43.13-1,  AC.  4  3.13-«-  or  equivalent  published 
information,  and  questions  with  multiple  choice 
answers. 


234 


•  Performance: 

The  student  will  select  answers  for  20  questions 
concerning  electronic  communications  and  naviga¬ 
tion  systems.  The  questions  will  deal  with  types 
of  equipment  used  in  various  aircraft,  where  and 
how  the  equipment  is  mounted,  cooling,  and  reduc¬ 
tion  of  electrical  interference. 


•  Standard: 

Select  at  least  14  correct  answers. 


Key  Points 


Feedback 


Electronic  communica¬ 
tions  systems. 


Electronic  navigation 
systems. 


Electronic  equipment 
installation  and 
mounting. 


Reducing  engine  noise 
and  other  electrical 
interference  in  radio 
receivers  and  communi¬ 
cation  systems. 


•  What  types  of  radio  com¬ 
munications  equipment 
are  commonly  used? 

•  What  types  of  inter-com¬ 
munication  systems  are 
used  in  large  passenger 
aircraft? 

•  What  types  of  electronic 
navigation  equipment  are 
likely  to  be  found  in  small 
aircraft? 

•  Name  some  additional 
navigation  systems  used 
in  large  aircraft  which  are 
electronically  operated. 

•  What  are  some  advantages 
of  electronic  racks  or  com¬ 
partments  over  widely 
scattered  installations? 

•  How  critical  is  adequate 
cooling  for  electronic 
equipment? 

•  Why  is  shock  mounting 
needed  for  most  electronic 
equipment? 

•  Where  can  specifications 
be  found  for  shock  mount¬ 
ing  of  radio  and  other 
electronic  equipment? 

•  What  part  does  shielding 
play  in  reducing  electrical 
interference? 

•  How  should  the  shielding 
be  bonded  to  structure  of 
the  aircraft? 

•  How  are  filters  used  in 
helping  reduce  interference? 


FC.C.  REGULATIONS  PERTAINING  TO  TWO-WAY 
RADIO  OPERATION. 

(SEGMENT  B,  LEVEL  1) 


•  Given: 

FCC  regulations  pertaining  to  aircraft  radio  opera¬ 
tion,  or  an  equivalent  publication  and  questions 
concerning  these  regulations. 

•  Performance: 

The  student  will  write  answers  to  10  questions 
concerning  the  operation  of  aircraft  and  ground 
radio  transmitters,  FCC  regulations  pertaining  to 
radio  transmissions,  acceptable  practices  and 
vocabulary  useage,  proper  recognition  and  acknowl¬ 
edgement  techniques  and  rules  covering  display  of 
licenses. 


•  Standard: 

Correct  answers  for  at  least  7  questions. 


Key  Points 


Feedback 


FCC  license  require¬ 
ments. 


FCC  regulations 
covering  transmission 
techniques. 


•  What  is  the  minimum 
license  a  person  must 
hold  to  be  permitted  to 
operate  an  aircraft  trans¬ 
mitter? 

•  What  further  license  must 
be  on  display  in  the  air¬ 
craft  near  the  transmitter? 

•  What  are  the  license  re¬ 
quirements  relative  to 
radio  transmitters  in 
ground  equipment  or  of 
walk-around  type? 

•  Why  should  the  frequency 
always  be  monitored  be¬ 
fore  starting  a  transmis¬ 
sion? 

•  Why  should  all  transmis¬ 
sions  be  concise,  brief, 
and  clearly  spoken? 

•  What  calling  procedure 
will  assure  that  the  person 
called  knows  he  is  being 
called  and  who  is  calling 
him? 

•  What  procedure  is  used  to 
acknowledge  that  a  mes¬ 
sage  has  been  received 
and  understood? 

•  What  kinds  of  words  or 
transmitted  information 
ate  forbidden? 

•  What  are  the  restrictions 
about  adjusting  or  repair¬ 
ing  radio  transmitters? 


Student  Performance  Goal 
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21.  INSPECT  AND  REPAIR  ANTENNA  AND 

ELECTRONIC  EQUIPMENT  INSTALLATIONS. 

(EIT  =  10  hrs.,  T  =  5  hrs.,  L/S  =  5  hrs.) 

2  segments. 

(UNIT  LEVEL  2) 

REPAIR  OR  REPLACE  AIRCRAFT  ANTENNAS 
AND  RELATED  ELECTRONIC  EQUIPMENT. 

(SEGMENT  A,  LEVEL  2) 
Student  Performance  Goal 

•  Given: 

Manufacturer’s  manuals,  AC  43.13—1,  AC  43.9—  1A, 
AC  43.13—2  or  equivalent  publications,  an  air¬ 
craft  or  mock-up  with  electronic  installations 
which  use  fixed  wire,  blade  or  whip,  and  flush 
mounted  antennas,  and  questions  with  multiple 
choice  answers  pertaining  to  FAR  procedures 
after  a  major  repair  or  alteration  has  been  ac¬ 
complished. 

•  Performance: 

The  student  will  locate  repair  and  replacement  in¬ 
formation  for  a  fixed  wire  antenna,  a  blade  or  whip 
antenna,  and  a  flush  type  antenna.  Using  this  in¬ 
formation,  he  will  replace  one  antenna  and  related 
electronic  equipment  and  repair  one  other  antenna 
which  has  been  intentionally  damaged  by  the  in¬ 
structor.  He  will  select  answers  to  6  questions 
pertaining  to  FAR  requirements  for  returning  an 
aircraft  to  service  after  a  radio  installation  has 
been  made  in  accordance  with  approved  data. 

•  Standard: 

Locate  proper  information  and  perform  replacement 
and  repairs  in  accordance  with  published  proce¬ 
dures  and  specifications  for  return-to-flight.  Select 
correct  answers  for  at  least  5  questions. 

Key  Points  Feedback 

Repair  or  replacement  •  Where  are  specifications 
information  for  elec-  and  procedures  lot  radio 

tronic  equipment  in-  installations  to  be  found? 

stallations.  »Why  is  the  installation  ol 

a  radio  and  antenna  con¬ 
sidered  as  a  major  altera¬ 
tion  of  an  aircraft? 

•  Why  are  repairs  to  antennas 
considered  as  critical 
work  items? 

Conditions  to  be  con-  «What  are  the  considera- 
sidered  in  the  installa-  tions  in  locating  the 
tion  of  a  radio  in  an  radio  unit  and  its  control 

aircraft.  unit? 


•  Why  must  the  antenna  in¬ 
stallation  conform  to  the 
manufacturer’s  specifica¬ 
tions  as  to  type  and  loca¬ 
tion? 

FAR  procedures  for  »What  advisory  circular 
returning  an  aircraft  specifies  what  must  be  done 
to  service  after  a  radio  to  return  an  aircraft  to 
installation.  service  after  a  major  repair 

or  alteration? 

•  Who  is  responsible  for 
carrying  out  these  proce¬ 
dures? 

Activities  Check  Items 

Did  the  student: 

Replace  an  antenna  »Locate  and  follow  proce- 
and  related  electronic  dures  specified  by  the 
equipment  in  an  air-  manufacturer? 
craft  or  mock-up.  »Use  proper  precautions  to 

avoid  damage  to  the  equip¬ 
ment? 

•  Check  for  proper  operation 
upon  completion  of  replace¬ 
ment? 

Repair  an  antenna  ^Inspect  for  condition  and 

installation  intentional-  extent  of  damage? 
ly  damaged  by  the  in-  •  Follow  repair  procedures 

structor.  in  manual  provided? 

•  Use  suitable  tools  and 
material  in  making  repairs? 

•  Check  for  proper  operation 
after  completion  of  repairs? 


IDENTIFY  AND  DESCRIBE  PURPOSE  OF  STATIC 
DISCHARGERS. 

(SEGMENT  B,  LEVEL  2) 

Student  Performance  Goal 

•  Given: 

Written  information,  AC  43.13—1  or  equivalent 
publication,  sample  static  dischargers  on  an  air¬ 
craft  or  mock-up  and  drawings  of  static  dischargers 
which  include  carbon  impregnated  braid  types,  metallic 
braid  types,  null-field  types,  and  an  ohmmeter. 

•  Performance: 

The  student  will  identify  each  of  the  three  types 
of  static  dischargers  and  write  a  brief  description 
of  how  each  type  performs  its  intended  function. 

He  will  also  describe  how  each  type  is  to  be  in¬ 
spected  and  what  wear  or  damage  indications  re¬ 
quire  repairs  or  replacement  and  then  will  inspect 
the  mounting  and  test  the  epoxy  bond  resistance. 
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•  Standard: 

At  least  two  identifications,  two  descriptions  of 
functions  and  two  descriptions  of  repair  proce¬ 
dures  will  be  correct,  in  accordance  with  informa¬ 
tion  provided. 

Key  Points  Feedback 

Static  dischargers.  •  Where  are  static  dischargers 

located  on  an  airplane? 

a.  Causes  of  corona  «Why  are  they  used  mainly 

static.  on  metal  aircraft? 

b.  Function  of  dis-  ^Contrast  the  function  of  a 

chargers.  static  discharger  with  a 

lightning  tod. 

Types  of  dischargers.  »What  purpose  does  the 

vinyl  covering  serve  on  the 

a.  Carbon  wick.  carbon  impregnated  braid? 

b.  Metallic  braid.  «How  important  is  the  length 

c.  Null-field.  of  the  braid  in  a  metallic 

braid  discharger? 

•  What  purpose  do  the  points 
serve  in  null-field  dis¬ 
chargers? 

•  How  are  null-field  dis¬ 
chargers  attached  to  the 
airplane  surfaces? 

Actii  Hies  Check  Items- 

Did  the  student: 

Identify  the  following  ^Identify  each  type  with  a 
types  of  static  dis-  label? 

charger  from  a  sample  •Tell  the  purpose  of  the 
or  drawing  of  each:  wick  or  braid  where  used? 

a.  Carbon  wick.  »Describe  what  the  points 

b.  Metallic  btaid.  do  in  the  null-field  type? 

c.  Null-field.  ^Describe  how  each  type 

Write  a  brief  descrip-  should  be  mounted? 
tion  of  how  each  type  •Perform  inspection  of 
functions  to  discharge  mounting  and  a  test  of 
static  buildup  from  electrical  resistance  across 

the  wings.  the  epoxy  bond? 

Write  a  description  for  ^Perform  inspection  of 
each  type  of  wear  and  braid  for  wear  and  abra- 
damage  to  look  for  when  sion? 
inspecting,  and  whether  ^Perform  inspection  of 
repairs  or  replacement  points  in  null-field  type 
are  called  for  in  each  dischargers? 


CABIN  ATMOSPHERE  CONTROL  SYSTEMS 


22.  INSPECT,  CHECK,  TROUBLESHOOT,  SERVICE 
AND  REPAIR  HEATING,  COOLING,  AIR  CON- 
DITIONING,  AND  PRESSURIZATION  SYSTEMS. 

(EIT  =  14  hrs.,  7.’  =  14  hrs.,  L/S  =  0  hrs.) 

4  segments 

(UNIT  LEVEL  1) 


THE  PRINCIPL  ES  OF  OPERATION  AND  CONTROL 
OF  CABIN  PRESSURIZATION. 

(SEGMENT  A,  LEVEL  \) 


Student  Performance  Goal 


•  Given: 

Written  information,  schematic  diagrams  and  ques¬ 
tions  with  multiple  choice  answers  concerning 
aircraft  cabin  pressurization. 

•  Performance: 

The  student  will  select  answers  for  14  questions 
concerning  the  basic  principles  of  cabin  pressuri¬ 
zation  and  how  it  is  controlled,  the  relationships 
of  cabin  pressure  to  ambient  pressure  during  a 
flight,  the  purposes  and  operation  of  check  valves 
in  delivery  air  ducts,  outflow  valves,  emergency 
relief  valves,  and  negative  pressure  relief  valves. 


•  Standard: 

Select  correct  answers  for  at  least  ten  questions. 


Key  Points 


Feedback 


Structural  provisions 
for  cabin  pressuriza¬ 
tion. 


Sources  of  pressuri¬ 
zing  airflow. 


•  How  must  the  fuselage 
structure  be  designed  if  it 
is  to  be  pressurized? 

•  How  much  negative  pres¬ 
sure  will  it  be  expected 
to  withstand? 

•  What  portion  of  the  fuse¬ 
lage  is  generally  included 
in  the  pressurized  area? 

•  How  tight  must  the  pres¬ 
surized  portion  of  the 
fuselage  be? 

•  Why  can  a  certain  amount 
of  leakage  be  tolerated? 

•  How  can  a  supercharger 

or  compressor  be  designed 
to  maintain  a  relatively 
constant  volume  of  airflow 
under  varying  rates  of  drive? 

•  What  safeguards  ate  needed 
to  protect  against  overspeed 
and  overheat  in  a  compressor? 


Air  delivery  system.  , 


Outflow  valves. 


Emergency  relief 
valves. 


Negative  pressure 
relief  valve. 


Cabin  pressure  control. 


•  If  air  is  bled  directly  from 
turbine  engines  for  air  con¬ 
ditioning  and  pressurization, 
how  is  the  pressure  and 
temperature  of  the  bled 

air  kept  at  a  safe  level? 

•  Describe  the  general  duct¬ 
ing  of  the  air  from  the  com¬ 
pressor  to  the  mixing  valve 
and  into  the  cabin  and  cock¬ 
pit. 

•  What  is  the  purpose  of 
check  valves  in  the  de¬ 
livery  ducts  from  the  air 
sources? 

•  How  is  the  air  leaving  the 
cabin  and  cockpit  routed 
to  the  outflow  valve  or 
valves? 

•What  is  the  main  purpose 
of  the  outflow  valves? 

•  How  may  a  jet  pump  be 
used  to  provide  vacuum 

for  muscle  power  to  operate 
the  outflow  valves. 

•  Should  the  outflow  valve 
be  open  or  closed  when 
the  airplane  is  patked? 

•  Why  are  emergency  relief 
valves  needed? 

•  At  what  relative  cabin 
pressure  will  they  start 
opening  automatically? 

•  What  condition  would  call 
for  the  emergency  valves 
to  be  opened  manually 
when  pressure  is  below 
maximum? 

•  Why  is  a  negative  pressure 
relief  valve  a  necessity 
for  a  pressurized  aircraft? 

•  At  what  negative  pressure 
will  the  valve  open? 

•  Where  is  the  negative  pres¬ 
sure  relief  valve  usually 
located? 

•  What  unit  is  operated  by 
the  cabin  pressure  control 
system  to  change  cabin 
pressure? 

•  Which  rwo^oressure  are  sensed 
for  basic  cabin  pressure 
control? 


\ 
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a.  Automatic  ruie-of- 
climb  cabin  pres¬ 
sure  contru!  sys¬ 
tem. 


b.  Automatic  ratio 
cabin  pressure 
control  system. 


Manual  cabin  pres¬ 
sure  control. 


•  On  what  principle  Joes  a 
late-of-ciimh  automatic 
pressure  control  system 
operate? 

•  Why  is  the  safe  rare-of- 
climb  greater  than  the 
safe  rate-of-descenc  in 
cabin  pressure  control? 

•  How  does  the  rate-of-climb 
in  cabin  pressure  relate  to 
aircraft  rate-of-climb? 

•  How  does  a  ratio  system 
d;ffer  from  a  rate-of-climb 
system? 

•  How  critical  is  the  initial 
setup  and  flight  plan  in  a 
ratio  system? 

•  Why  is  manual  control 
usually  used  only  as  a 
backup  for  the  automatic 
system? 

•  How  can  the  manual  system 
be  of  help  in  checking  cabin 
pressurization  operation? 

•  What  precautions  should  be 
taken  when  checking  pres¬ 
surization  with  manual  con¬ 
trol  to  protect  the  eats  of 
those  in  the  aircraft? 


THE  FUNCTIONS  AND  PRINCIPLES  ub  OPERATfON 
OF  AIRCRAFT  AIF  CONDITIONING. 

(SEGMENT  8.  LEVEL  1> 


Student  Performance  Goal 

•  Given: 

Written  information  and  diagrams  of  an  aircraft  air 
conditioning  system. 

•  Performance: 

lhe  student  will  write  a  brief  description  of  the 
functions  of  each  of  the  following  components  in 
in  air  conditioning  system:  the  si percharger  or 
compressor,  the  mixing  valve,  the  intercooler  or 
primary  heat  exchanger,  the  passenger’  s  cold  air 
distribution  system,  cabin  and  duct  sensors,  am¬ 
bient  air  sensor,  main  distribution  ducts,  cabin 
air  inlet  louvers,  cabin  air  exhaust  outlets,  out¬ 
flow  valve,  recirculating  fan,  and  ground  blower. 

•  Standard: 

At  least  eight  descriptions  will  be  in  accordance 
with  information  provided. 


K.  > 


/•  r  rtft'itf 


A. 


I’ unctions  of  an  air 
conditioning  system. 


Cabin  supercharger  or 
comp  ressor. 


Cabin  mixing  valve 
and  temperature  control. 


Cockpit  airflow  *tnd 
temperature  contr  j1. 


Air  conditioning  func¬ 
tions  of  the  outflow 
valve. 


Air  distribution  ducts. 


•  Jn  j  pressurized  an  plane, 
what  at e  the  three  major 
functions  of  the  airflow 
system  for  the  cabin  *nd 
cockpit? 

•  Which  two  functions  are 
needed  in  all  closed  fuse¬ 
lage  aircraft? 

•  How  does  the  capacity  of 
the  air  coriditiom  ng  sys¬ 
tem  relate  to  the  passenger 
capacity  of  the  aircraft? 

•  Why  is  some  form  of  com¬ 
pressor  required  for  a  non- 
turbine  engine  pressurized 
aircraft? 

•  What  three  types  of  air 
are  available  for  mixing? 

•  How  is  the  mixing  valve 
designed  so  that  hot  and 
cold  air  are  rtever  mixed 
with  tempered  air  ar  the 
same  rime? 

•  How  fast  does  a  mixing 
valve  operate? 

•  vlhai  controls  the  mixing 
valve  actuator? 

•  How  can  it  be  controlled 
if  the  automatic  control 
system  fails? 

•  What  proportion  of  tne 
total  airflow  is  needed 

for  the  flight  compartment ? 

•  Why  is  adequate  ventilation 
of  the  cockpit  related  ro 
electronic  rack  cooling  4n 
many  airplanes? 

•  How  much  of  the  ventilation 
air  is  exhausted  through 
the  outflow  valve? 

•  Why  can  it  never  be  allowed 
to  completely  close? 

•  How  can  cabin  air  he  ob- 
tained  from  turbine  powered 
aircraft  engines  without 
living  separate  compres¬ 
sors? 

•  Describe  the  basic  ducting 
syst  em  for  a  large  cabin 
plane . 

•  Describe  the  ducting  sys¬ 
tem  for  a  small  cabin  plane. 

•  How  is  ventilation  obtained 
in  case  t>f  failure  of  rhe 
compressor  system? 
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('old  air  distribution 
s\  st  cm. 


Recirculating  fans 
and  ground  blowers. 


•  H-w  i  *  exhaust  air  routed 
.iw.r,  i.esn  t he  cabin' 

•  .Vij\  is  .!  separate  cold  air 
•  'tsinhutioM  svstem  de- 

.  able? 

•  Where*  are  the  cold  air  in¬ 
lets  tor  passengers? 

•  How  is  enough  differential 
pressure  maintained  to  keep 
cold  airflow  always  avail¬ 
able  ' 

•  What  will  be  rhe  effect  on 
vent  ii  at  ion  and  temperature  * 
in  the  cabin,  if  outflow 
vuhe  has  failed  in  a  near  !y 
do  sod  position  ? 

•  What  is  the  primary  purpose 
of  a  recirculating  fan  in  an 
.or  conditioning  svstem? 

•  What  is  the  function  of  a 
ground  blower? 

•  How  may  a  rec  ircula*.  ion 
fan  be  used  to  replace  a 
ground  blower? 

•  Why  is  no  ground  blower 
needed  on  an  .tire  aft  with 
an  API' ? 


Tin  4nspk<  nov  c  m-:i  kinc.  anp  iroibli*;- 

dlOOMNt.  or  A 1 R (  k Ah  l  (  OMBv’sTlON  HbATHRS 
AN! »  l.XHU  CT-  rvrr  HI-  \T  IVHAWiKHS. 

1  s  E:  G  M  E  N  r  <  LEVEL  1  ; 


Stu  tent  Pertotmance  Cioai 


•  (liven : 

Wrrteu  information  and  questions  with  multiple 
choice  answers  concerning  aircr  dt  surt.ice  com¬ 
bustion  heaters  and  exhaust-tv p  e  hear  exchangers. 

•  rtorm.mce 

J  he  student  will  select  answers  tor  ten  questions 
with,  regard  to  sutt.ne  combustion  heater  operating 
principles  and  troubleshoot i  n*  .  exhaust-tv pe  hear 
ex i  hunger  •■•pe:u:i  xn  auo  tri  -ubieshooting.  inspec¬ 
ts- ’p  requirement  of  cabin  heating  svstern-*. 

•  ■  rs Lo  !: 

Select  -  •  -?t  e«  :  .»n  w  er  >  for  at  least  sever,  ques¬ 
tions. 


,\  r •  '  '  /  <  -  c 

Surt  e  e  c  ombi.sr  :<  >n  •V*hat  fvpe  cf  fuel  is  used 

heaters.  m  aircraft  combustion 

nearer  -? 


Mxhausr-t ype  heat 
exchangers. 


(iubin  and  cockpit 
heating. 


Protective  features  for 
heater  control  circuits. 


Precautions  and 
hazards  in  use  of 
heaters. 


In  q  ectiop  and  trouble¬ 
shoot  ing  ol  ur  ct  it  t 
heaters  or  hoar  ex¬ 
changers. 


•  What  are  the  ba  . . 
cipie  •  of  ope: at :  on  >,i 
thermost  at  u  all  .  <  >.?■* 
trolled  surface  .  c  .mb  ;  .* 
tion  heater? 

•  Why  is  some  form  < -1  air 
fuel  mixture  regul.it; on 
ne cessarv? 

•  ( Compare  the  advantages 
and  disadvantages  of 
exhausr-rype  heaters  with 
combust  ion  heaters. 

•  How  is  ambient  air  routed 
through  an  ex  hau. st -type- 
heater  for  hot  air  deliver-/? 

•  How  can  rhe  hot  air  output 
from  a.*i  exhaust -tv pe  heat 
exchanger  be  thermostati¬ 
cally  controlled? 

•  How  can  a  surface  combus¬ 
tion  heater  be  used  to 
heat  the  cabin  and  cock¬ 
pit? 

•  How  can  an  exhaust -type 
heat  exchanger  be  used  to 
heat  rhe  cabin  and  cockpit? 

•  What  protective  features 
are  included  in  the  control 
circuits  of  combustion 
hearers? 

•  Wiiv  arc  heat  control 
switches  backed  up  by  over¬ 
heat  switches? 

•  What  control  ,  eat  ate  s  are 
incorporated  in  cabin  and 
cockpit  temperature  control 
circuits  to  prevent  exces¬ 
sive  heating  from  the 
heater? 

•  Wh\  must  tlic*  exhaust  of  a 
combustion  heater  be  iso¬ 
lated  from  any  leakage  into 
the  heated  airflow? 

•  Win  does  the  same  pre¬ 
caution  apply  to  the  engine 
ex  ini  u  st  in  an  exhaust-tv  pc 
heat  exchanger? 

•  Whur  malfunctions  could 

v  a  use  drowsiness  ol  pilot 
or  passengers? 

•  '•'hat  are  .-evera'i  inspection 
point  -  for  a  combustion 

he aicr * 

•  "hat  are  several  inspection 
points  of  an  t  x haust-t  vpc 
heat  exchanger? 
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•  i'.r  jn  r  he  1  i!Th.-t.  uf)  of 


• Wh  at  .ire  the  inspection  re¬ 
quirements  of  a  c^hin  heat- 
t'\:  system  uriii/in^  hear 
item  .in  exhausi-tvpv  he.it 
exchanger  •' 

Methods  of  checkiny  •  Thar  checks  can  be  per- 
combuMum  hc-ateis.  i«.rmed  for  defecting  leaks 

i::  a  combustion  heater  f  uel 
sv  stein.'' 

•  What  checks  can  be  per¬ 
formed  l-u  detecting  leak- 
aye  from  the  hc.«rer  exhaust 
into  the  heated  air' 

•  How  can  tne  he  irer  control 
system  be  checked  when 
the  airplane  i.s  parked." 

rni.  (  HhVK! Nii  AM)  I  F  t 'Hi J  SHOO  i !\ «  •  <)!  AIK 
CRAFT  \h)K-CA(  l.M  A\P  AlK-<  W  i.i  <  OOi  INY. 
SV<TiMs. 


st  udt  ;,r  I*-.  ■’ •*.  «:  .  •- 

•  V  > . 

rle*.' 

v.iror  .  *  »• 

•  herti  rrr'.a:  .  « 

I  he  .  '  a. 


.ur.  raft  >. 
star  -:u  rr  s 
air**.  r\.; .  ■  . 

shoorn:  ..nit  -t 


•  Sr .* :k!  tr  ♦; 

(  orris  r  !a:  d  - 

t  ercent  >d  tc.e  .»„  ?•  -  ;  r  •  .  .:<•  *. 


cud'  major  component? 

•  I  >e  s..«  •.  be  the  location  in 
relation  to  e.o‘h  other  of 
the  units  ;n  ‘roon  v.ij-or- 
cvcle  svsfen:. 

•  Vhar  is  the  procedure  for 
*■  e  t  v  i c  i  ng  a  f  i c  m  c  o<  >  \  i  rig 
system  which  has  lost  all 
of  its  freon  charge? 

c.  Air-c\cle  cooling  •  ‘  ii.it  art  the  hasjc  prm- 
sy  stems.  cipie  . -f  c  v<  !e 

c.Mjjiny  '  \  •  r err  - 

•  H.  w  d*u  •  o'  :  .«(*■ 

f,T:,!:U'  1,1,1  -  "  ''  f| 


1  r<-:ibie  -hooting  of  •ilo'A  :  t  .  *;  i !  j  f’ oo- 

.  ol:ng  systems.  ten  o j  >  p-y  •  :  a;-- 

-r.:ft  .C-  k'iifutJ  withi'ut 

eng  ira-s  op'-:  r :  r;g  ? 

•  V*  s  1 !  an  AIM  ..  ; v  be 

.ideau.ee  :  tin-  - 

•  •>  ;»cs  e  vvj.i  . .  ji’il  •  •  ".hoor  i  ug 
p:  ■  we  Jar  cs  be  hound  for 
the  t  e  -I'o'.c  sv-ft-m  of  any 

a .  r .. :  a  f  f . 


??  INSPECT,  CHECK,  TROUBLESHOOT.  SERVICE 
AND  REPAIR  OXYGEN  SYSTEMS.  ihiT  7 
;  .  I  '  !ir  •  L  >  ■  }  hrs.)  1  segment 


Hi  «  K.  \.V-  ''I  K 


-‘s  '  I  r  • 


0\Y<d.\ 


a  ,  ..  e:  v  £ 


,h  • 


Aircr  iff 


a.  Pur]  •  a  . 


b.  h  re“rs  vapor-v.  .  V 
refn  eerat  ing  sc  s- 
reni  s. 


•:r .  raff  • 

•  How  ;  r.T  l*s»  .j  *. 

•  Thu  h  is  Ic.iU  m. pot tant 
in  large  pressufi/e.f  air- 

c  r.it  r '  a  heat*  r  <>:  a  »  I'.iiitii, 
s',  .ff-ni/ 

#Whaf  are  fhe  rtiaj-*r  <  >m- 
popemsot  tt»  aircraft  trc"ti 
co.u  nit  s’.  -icr:i' 


•  .  •, .  t  •' : 

Maii'.ita  fan:  -o--  s.  <  r.-  cu  a.  .  r  (s:ur.  .  cut 

•Ariftin  ;:’lv>rri  I'm:  sod.  '••freer  oi  '  k  .  ..rj.  an 
aircraft  or  \  i  •  «ri  a::  opc.af :  v<.  •..»:<••  •••'.  s- 

Ulil. 

•  ih  rh-r.a  ok 

I  hi  >r  m. ;  «:!i  .  .  ,  •  war.  *-\  m 

ieak  ate.  chec  k  P-oiHe  j  r-.  ■•are  and  :c  pi.»v  e  a  .’nytll 
f'fi  ■  stir/-  oxvtt:1  botr,-  .  c  h<  ■  k  nurc.'i  •■v.st e-..  tic  -- 
sure.  I'xytcii  ■a-i’-k  ■  for  ..  out  an. mar  or.  u:;J 

check  an  m.i'-k  »:».»  \  violator  lor  I  r  ’[ht 

of  ei .»» imi. 


•  Standard: 

All  performance  will  be  in  compliance  wrh  the 
check  sheer  or  work  card  provided. 

K-  \  /’•  :*t:  -  /'  t  .  ?//w<  a. 

'v.  .  ess-tv  for  oxvccn.  •Discuss  effe  cts  of  high 

alritudc  »n  people  ( anoxia). 

•  What  C  the*  approximate 

f  abin  a  It  i  rude  above  which 
nxvgen  >s  considered  to 
be  needed? 

•  Whv  nr*-  flight  crew*  mem* 
her*  re  -mired  r  >  use  oxygen 
ar  .«  I  uri  altitude  than 

i i  for  tv. s senders? 

Idl  es  of  ten  •‘.Via:  .  s  r h •_*  difference  be- 

v.-  stem  •.  i  .tb in  Axv  p.*r  sys- 

*  m  if  1  in  ■:  hvbual 
j  •  serger  o vvgen  system5 

•  VVl'.-r  «■*.  pe  <•{  oxvgen  bottles 
ire  . ! s ** d  lor  individual 
passenger  oxygen  systems? 

•  ?.  bar  type  oi  bottles  are 
used  for  flight  crew  oxygen? 

•  How  arc  th*»  flight  crew 
uu:  passenger  oxygen 

s\  stems  interconnected  in 
nu  '-t  aircraft? 

Ox*,  ten  hanJl  ing  •Tha»  re  die  hazards  of 

prrcas"\!'nv  oil,  g/e  sp  or  fuel  in  anv 

>t  d  r  fittings  of  high 
press. ir  •  oxygen  systems5 
%  Thar  » 1  the  importance  of 
making  sure  oxygen  bottles 
are  fully  slv.ir  aft  before 
removing  connecting  lines? 

•  W*k  should  oxygen  bottles 
be  handled  with  care  and 
sp. red  in  cool  isolated 

lot  at  ions5 


(  heck  an  oxygen  '•  y v  * 
tern  ■  >n  an  an  -  r  »f  t  or 
m-'d:  'ip  for  leakage. 

(  he*  but  tin  trf  s  ure 


I  )id  the  student: 

*(  se  soap  and  water  for 
leakage  test' 

•  In  sp**.  *  i  »i  ti  n/»  s  for 

<  |**an!mcs>  lioni  grease 
or  oil  f 

•  Head  botth*  pressure, 
riten  •  1  ur  .lovn  pressure 
cotijplef ei\  before  re- 

rn* 'vtiii:  1 1 1 1 1  ng  s" 

•  Make  sure  all  fit  tings 


(  heck  operation  of  an 
oxvgen  mask  and 
rc  g  u  Lour. 


»l!se  clean  dry  tools  and 
wipe  hands  with  a  clean 
cloth  5 

i Wipe  out  masks  with  a 
clean  dry  cloth? 

•Check  setting  of  the  regu¬ 
lator  as  specified  on  the 
placard? 

•  Complete  all  items  on  check 
sheet  or  work  card? 


74.  REPAIR  HEATING,  COOLING,  AIR  CONDITION¬ 
ING.  PRESSURIZATION  AND  OXYGEN  SYSTEM 
COMPONENTS,  (hi  V  9  hrs.,  T  ~  0  hrs., 

1.  S  -  0  hrs.)  3  segments 

;  U  N  !  T  LEVEL  n 

IDENTIFY  COM  PON  FN  *  S  OF  AN  A  DU  RAFT  COM¬ 
BUSTION  HFATl’H,  F W  HON’  COOLING  S VST  EM. 

AND  AN  A1R*(  VC1..F  EXPANSION  TURBINE. 

(SEGMENT  A,  LEVEL.  P 

Student  Performance  Goa! 

•  Given: 

Written  infornat ion,  unlabeled  cut-away  drawings, 
and  quest  ion  s  with  multiple  choice  answers. 

•  Performance: 

The  student  will  identify  and  lab-rl  the  following 
items  in  a  cut-away  drawing  of  a  surface  combus¬ 
tion  heater:  fuel  and  combustion  «»ir  inlets,  ven¬ 
tilating  air  inlet  and  outlet,  exhaust,  fuel  nozzle, 
'park  plug,  overheat  and  drop-out  thermal  swatches: 
and  show  flow-  patterns  bv  arrows.  Me  will  identify 
and  label  rhe  major  components  of  a  freon  vapor - 
cvcle  cooling  system.  He  will  identify  and  label 
the  following  items  in  an  air-cycle  cooling  system: 
turbine  air  intake  and  outlet,  turbine,  axial  flow 
fan,  fan  air  intake  and  outlet,  oil  reservoir,  herring 
and  oil  wick,  primary  and  secondary  heat  exchange  s 
and  sho  w  air  routings  through  the  turbine.  henr  ex¬ 
changers  and  l an  outlet  section. 

•  Standard: 

Correct  labels  and  atioxv>  for  nr  least  pr cut 
of  the  sj  ecified  items. 

hi  \  J'otnfs  : 


Fuei  .10.1  air  flow  r  a- 
terns  in  a  surface  com¬ 
bustion  heater. 


•oaeo  io.  ome 


.mo:  bv  rhe  combust: 
i ir  f!..w? 


i 


Heater  ignition. 


Control  sensors  and 
overheat  protection. 


Freon  vapor-cycle 
cooling  system  com¬ 
ponents  and  servicing. 


•  How  is  heat  transferred 
from  the  combustion  chamber 
to  the  ventilating  air? 

•  How  are  spark  plugs  in¬ 
stalled  and  how  is  high 
voltage  provided  for  them? 

•  There  are  control  sensors 
or  switches  located  in  re- 
la*  ion  to  overheat  and  cut¬ 
off  switches?  That  are  the 
relative  temperature  set¬ 
tings? 

•  That  protection  is  provided 
around  the  combustion  ex¬ 
haust  outlet  to  protect 
surrounding  material  and 
equipment? 

•  How  is  coolant  air  obtained 
for  the  condenser  and  how 
is  it  controlled? 

•  How  is  the  liquid  level  de¬ 
termined  in  the  freon 
reservoir? 

•  That  are  the  usual  sources 
of  contamination  in  a  freon 
system? 

•  That  is  a  method  of  pro¬ 
tecting  the  freon  system 
from  contamination  during 
component  replacement? 

•  How  is  a  freon  system  re¬ 
charged  when  the  liquid 
level  is  low? 

•  How  are  the  turbine  and 
axial- flow  fan  coupled  to¬ 
gether  ? 

•  That  type  of  lubrication  is 
provided  for  the  shaft 
bearing? 

•  How*  is  the  oil  level  checked 
and  how  is  oil  added? 


R F FAIR  OR  REPLACEMENT  PROCEDURES  FOR 
AIR  CONDITIONING  AND  PRESSURIZATION  COM¬ 
PONENTS. 

'SEGMENT  B,  LEVEL  1) 

Student  Performance  Goal 
•  Given: 

Manufacturer’s  service  manuals  or  equivalent 
written  material  and  samples  or  drawings  of  air 
condition  and  pressurization  system  components. 


Expansion  turbine  air- 
cycle  cooling  system 
components  and  ser- 


•  Performance : 

The  student  will  identify  samples  or  drawings  of 
the  following  components  and  list  reference  page 
numbers  for  repair  or  replacement  information  for 
ten  of  the  components  identified:  cabin  super¬ 
charger  or  compressor,  air  delivery  duct  check 
valve,  cabin  air  mixing  valve  and  its  actuator, 
cabin  temperature  control  unit  and  instruments, 
outflow  valve,  and  actuator,  pressure  control  unit 
and  instruments,  automatic  and  manual  emergence 
relief  valves,  cabin  ground  blower,  recirculation 
fan,  and  cabin  vacuum  (negative  pressure)  relief 
valve. 

•  Standard: 

Correctly  identify  at  least  ten  components  and  list 
correct  reference  page  numbers  for  repair  or  re¬ 
placement  information  for  at  least  7  components. 


Key  Points 


I'eeilhack 


Sources  of  repair  or  •Thich  manuals  provide  in- 
replacement  information  formation  as  to  line  repairs 
for  air  conditioning  of  air  conditioning  and 

and  pressur izat ion  pressurization  components? 

components.  •Thy  are  such  components 

usually  replaced,  rather 
than  repaired,  when  mal- 
®  functioning  or  inoperative? 

•  Then  repairs  are  specified, 
w*here  are  part  numbers,  for 
needed  parts,  to  be  found? 

REPAIR  OR  REPLACEMENT  PROCEDURES  FOR 
AIRCRAFT  OXYGEN  SYSTEM  COMPONENTS. 

(SEGMENT  C,  LEVEL  1) 

Student  Performance  Goal 

•  Given: 

Manufacturer’s  service  manuals,  AC  43.13—2.  or 
equivalent  publications,  samples  or  drawings  of 
oxygen  system  components  and  multiple  choice 
questions. 

•  Performance: 

The  student  will  select  answ*ers  to  ten  questions 
dealing  with  repair  or  replacement  of  oxygen  sys¬ 
tem  components,  including  oxygen  high  pressure 
bottles  and  regulators,  walk  around  oxygen  bottles 
and  regulators,  flight  crew  oxygen  masks  and  flow- 
regulators,  passenger  oxygen  masks  and  therapeutic 
oxygen  equipment. 


i  Standard: 

Select  8  correct  answers. 


Key  Points 

Oxygen  system  trouble 
symptoms  and  checks. 


Checking  walk-around 
and  therapeutic 
oxygen  equipment. 


feedback 


•  What  indication  would  there 
be  if  an  oxygen  system  is 
leaking  in  the  plumbing  be¬ 
tween  bottles  and  outlets? 

•  What  can  cause  insufficient 
regulated  flow  to  an  oxygen 
mask? 

•  What  steps  must  be  taken 
before  replacing  a  mal¬ 
functioning  flight  crew 
oxygen  regulator? 

•  How  should  the  replacement 
regulator  be  checked? 

•  What  checks  should  be 
made  of  a  walk-around 
oxygen  unit  to  assure  it 
is  operating  properly? 

•  How  can  a  therapeutic 
oxygen  outlet  be  checked 
for  proper  operation? 
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ICE  AND  RAIN  CONTROL  SYSTEMS 


25.  INSPECT,  CHECK,  TROUBLESHOOT,  SERVICE, 
AND  REPAIR  AIRFRAME  ICE  AND  RAIN  CON¬ 
TROL  SYSTEMS.  (EIT  =  12  hrs.,  T  =  4  hrs., 

L/S  =  8  hrs.)  2  segments 

(UNIT  LEVEL  2) 

PRINCIPLES  OF  INSTALLATION,  OPERATION 
AND  CHECKING  DEICING  AND  ANTI-ICING  SYS¬ 
TEMS. 

(SEGMENT  A,  LEVEL  I) 

Student  Performance  Goal 

•  Given: 

Manufacturer’s  information  or  equivalent  publica¬ 
tions  containing  illustrations,  diagrams,  operating 
and  maintenance  information  concerning  deicing 
and  anti-icing  systems,  and  questions  with  multiple 
choice  answers. 

•  Performance: 

The  student  will  select  answers  to  20  questions 
dealing  with  operating  principles  safety  precautions 
and  checking  of  deicer  boots,  leading  edge  heated 
air  anti-icing  systems  for  airfoils  and  intake  ducts, 
and  electrically  operated  anti-icing  for  air  intake 
ducts  and  ports. 

•  Standard: 

Select  at  least  14  correct  answers. 

Key  Points  Feedback 

Deicer  boot  systems.  »On  what  portions  of  an  ait- 
craft  would  deicer  boots 

a.  Pneumatic  type.  be  used? 

•  Where  is  the  pneumatic 
pressure  usually  obtained 
for  airfoil  deicer  boots? 

•  Why  has  the  use  of  bonding 
agents  generally  replaced 
the  use  of  Riv-nuts  for 
deicer  boot  installation? 

•  What  are  the  operating 
principles  of  pneumatic 
deicer  boots? 

•  Describe  the  procedure  for 
checking  deicer  boot  opera¬ 
tion. 

b.  Carbon  impregnated  »Where  are  carbon  impreg- 

electrical  type.  nated  electrical  deicer 

boots  used? 

•  Why  is  the  electric  power 
cycled  to  different  boots 
rather  than  to  all  at  once? 


•  What  is  the  purpose  of  the 
timer? 

•  How  can  minor  damage  be 
repaired  in  propeller  de¬ 
icer  boots? 

Anti-icing  systems.  »What  are  the  principal  dif¬ 
ferences  between  anti¬ 
icing  and  deicing? 

a.  Airfoil  leading  »How  is  a  wing  or  stabilizer 

edge  heated  air  leading  edge  designed  to 

systems.  make  possible  anti-icing 

with  heated  air? 

•  When  should  the  anti¬ 
icing  heating  be  started 
relative  to  an  anticipated 
icing  condition? 

•  How  can  the  operation  of 
wing  or  tail  anti-icing  be 
checked  on  the  ground? 

•  What  precautions  should 
be  taken  when  checking 
or  operating  heated  air 
anti-icing  on  the  ground? 

•  Describe  the  sources  for 
anti-icing  heated  air  in 
specific  types  of  aircraft. 

b.  Air  scoop  and  in-  *How  is  heated  air  used  to 

take  duct  leading  prevent  icing  of  engine 

edge  heated  air  air  intakes? 

anti-icing.  •W'bar  other  types  of  air 

scoops  or  air  intakes  mav 

c.  Electrically  operated  use  heated  air  to  prevent 

anti-icing  for  air  icing? 

intakes  and  ports  or  •Why  is  electrical  anti¬ 
vents.  icing  often  more  practical 

for  small  air  intakes  and 
po  tt  s  ? 

•  Why  is  some  form  of  ice 
prevention  needed  for  in¬ 
strument  air  intake  or 
pressure  sensing  air  vents? 

•  What  precautions  are  neces¬ 
sary  when  checking  elec¬ 
trical  anti-icing  on  the 
ground? 
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Activities 


REPLACE,  INSPECT  AND  CHECK  OPERATION 
OF  ELECTRICALLY  OPERATED  AIR  SCOOP 
AND  PITOT  STATIC  OR  STATIC  VENT  ANTI- 
ICING. 

(SEGMENT  S,  LEVEL  2) 


Student  Performance  Goal 


•  Given: 

Written  information,  schematic  diagrams,  an  air¬ 
craft  or  mock-up  with  electrically  operated  anti¬ 
icing  for  an  air  scoop  and  an  air  inlet  port. 

•  Performance: 

The  student  will  locate  appropriate  work  proce¬ 
dures,  remove,  inspect  and  replace  the  following: 
an  electrical  air  scoop  leading  edge,  anti-icing 
component  and  an  electrical  anti-icing  element 
for  a  pitot  tube  or  static  air  vent  and  complete  a 
work  sheet  showing  work  accomplished. 

•  Standard: 

Procedures  followed  in  accordance  with  informa¬ 
tion  provided  and  anti-icing  components  reinstalled 
and  operative  at  return-to-service  standards  and  pro¬ 
per  safety  precautions  adhered  to  in  addition  to 
proper  entry  in  log  book. 

Key  Points  Feedback 


Operation  and  replace¬ 
ment  of  electrically 
operated  anti-icing 
components. 


Precautions  and 
check  procedures. 


•  How  is  the  electrical 
power  provided? 

•  Why  is  ground  operation 
limited  even  when  external 
electrical  power  is  avail¬ 
able? 

•  What  type  of  heating  ele¬ 
ment  is  used  fot  air  scoop 
leading  edge  anti-icing? 

•  What  types  of  heating  ele¬ 
ments  are  used  for  pitot 
tube  heating  and  static 
air  vent  heating? 

•  What  precautions  should 
be  taken  when  replacing 
electrical  heating  com¬ 
ponents? 

•  How  can  the  elements  and 
connections  be  checked? 

•  What  evidences  of  mal¬ 
function  should  be  looked 
for  during  inspection? 


On  an  aircraft  or  mock- 
up,  remove,  inspect  and 
replace  an  electrical 
heating  component  for 
air  scoop  leading  edge 
anti-icing  and  an  elec¬ 
trical  heating  element 
or  component  for  pitot 
tube  anti-icing  or  static 
air  vent  anti-icing. 
Check  operation  of 
both  units  and  sign- 
off  work  sheets  showing 
work  accomplished. 
Complete  log  book 
entry. 


Check  Items 

Did  the  student: 

•  Locate  and  use  appropriate 
work  procedures? 

•  Make  sure  electric  power 
was  off  and  the  component 
was  not  hot  before  starting 
removal? 

•  Inspect  electrical  connec¬ 
tions  and  elements  for  evi¬ 
dence  of  arcing  or  over¬ 
heating? 

•  Check  resistance  element, 
if  any  evidence  of  malfunc¬ 
tion  was  apparent? 

•  Follow  procedures  while 
reinstalling  components? 

•  Make  suitable  entries  on 
work  sheets? 
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FIRE  PROTECTION  SYSTEMS 


26.  INSPECT,  CHECK,  AND  SERVICE  SMOKE  AND 
CARBON  MONOXIDE  DETECTION  SYSTEMS. 

(KIT  -  1  hr.,  I  1  hr.,  1.  S  ;  0  hrs.)  1  segment 
(UNIT  LEVEL  I) 

PRINCIPLES  OF  OPERATION  OF  SMOKE  AND 
CARBON  MONOXIDE  DETECTORS. 

SEGMENT  A,  LEVEL  11 

Student  Performance  Goal 

•  Given: 

Written  information  and  completion  type  essay  state¬ 
ments  concerning  photo-electric  and  visual  smoke 
detectors  and  chemical  type  carbon  monoxide  de¬ 
tectors. 

•  Performance: 

'I  he  student  will  complete  six  statement  s  concerning 
hew  smoke  is  detected  hv  photo-electric  and  visual 
methods,  how  air  sampling  is  accomplished  for 
smoke  detection,  and  uses  of  chemical  tvpe  (  O  de¬ 
tector  buttons. 

•  Standard: 

<  orrect!'.  complete  at  least  four  statements. 

hi  \  / V;vrx  l  l  l  lJhlli  k 

Methods  of  smoke  de-  •  Where  is  smoke  detection 

tection.  needed? 

a.  Photo-electric  *it  smoke  is  drawn  between 

method.  a  light  source  and  a  photo¬ 

cell,  what  effect  will  it 
have  on  photo-cell  output? 

•  Why  will  accumulated  soot 
and  dust  cause  false  smoke 
warnings? 

•  What  steps  have  been  taken 
to  eliminate  the  need  for 
smoke  detectors  i  i  baggage 
and  cargo  compartments? 

V  isual  method  of  •Why  is  smoke  detection 
smoke  detection  in  needed  in  an  air  freighter? 
air  freighter  .  »How  is  air  sampling  ac¬ 

complished  in  air  freighters? 

•  How  can  a  light  beam  be 
used  to  detect  smoke  par¬ 
ticles  in  the  sampled  air? 

•  How  can  a  visual  type 
smoke  detection  system  be 
checked  for  proper  opera¬ 
tion  by  use  of  a  cigarette'’ 

CO  detectors.  »What  happens  to  a  CO  de¬ 

tector  button  when  CO  is 
present? 


•  Why  is  the  detection  of  CO 
more  critical  in  a  private 
single  engine  aircraft  than 
a  multi-engine  commercial 
airliner? 

27.  INSPECT,  CHECK,  SERVICE,  TROUBLESHOOT 
AND  REPAIR  AIRCRAFT  FIRE  DETECTION 
AND  EXTINGUISHING  SYSTEMS.  (EIT  11 
hrs.,  T  4  hrs.,  L/S  =  7  hrs.)  3  segments 
(UNIT  LEVEL  3 

INSPECT,  CHECK,  TROUBLESHOOT  AND  REPAIR 

EIRE  DETECTION  SYSTEMS. 

(SEGMENT  A,  LEVEL  3! 

Student  Performance  Goal 

•  (iiven : 

Manufacturer's  information  or  equivalent  written 
information,  samples  or  cutaway  drawings  of  fire 
detectors  and  a  mock-up  with  at  least  one  type  of 
operative  aircraft  fire  detector  system. 

•  Performance: 

The  student  will  write  a  brief  description  of  the 
method  of  operation  for  each  of  the  following  types 
of  fire  detectors:  thermal  switch,  thermocouple 
and  continuous  loop.  On  a  mock-up,  he  will  trace 
the  circuit  ot  a  fire  detection  system  and  activate 
the  system  alarm  by  heat  applied  to  a  fire  detector 
on  the  mock-up.  He  will  use  a  tester  or  voltohm- 
meter  to  locate  a  malfunction  introduced  into  the 
mock-up  circuit  and  correct  the  malfunction. 

•  Standard: 

At  least  two  written  descriptions  will  be  correct 
in  accordance  with  information  provided,  the  cir¬ 
cuit  on  the  mock-up  will  be  accurately  traced,  the 
alarm  will  operate,  and  the  malfunction  will  be 
located  and  corrected  to  return-to-.service  standards 

hi  >  Po/h/s  I  ici/htii  k 

Types  of  fire  detectors.  »What  causes  the  contacts 
to  close  when  a  Eenwal, 

a.  Bimetallic  thermal  Wilcolator  or  other  thermal- 
switch  types.  switch  type  fire  detector 

is  subjected  to  heat  or 
flame? 

•  What  is  provided  to  com¬ 
pensate  for  variations  in 
air  temperature  around  a 
thermal-switch  type  fire 
detector? 
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h.  Thermocouple  type. 


c.  Continuous  loop 
type. 


Checking  fire  detectors 
and  fire  detection  sys¬ 
tems. 


At  r'/r.s 

Trace  a  tire  detector 
circuit  on  a  mock-up  of 
a  tire  detection  sys¬ 
tem. 


•  What  type  of  electrical 
circuit  is  used  with  thermal- 
switch  type  fire  detectors? 

•  What  is  the  principle  of 
operation  of  a  thermocouple 
type  detector  such  as  the 
Edison  fire  detector? 

•  How  is  compensation  for 
ambient  temperature  varia¬ 
tions  provided  for  thermo¬ 
couple  type  fire  detectors? 

•  What  type  of  electrical 
circuit  is  used  with  thermo¬ 
couple  fire  detectors? 

•  Why  must  correct  polarity 
be  observed  at  thermo¬ 
couple  fire  detector  con¬ 
nections? 

•  Name  at  least  two  types 
of  continuous  loop  fire 
detectors. 

•  Will  a  resistance  loop  be 
operative  if  broken? 

•  Will  a  Lindburg  loop  be 
operative  if  broken? 

•  Can  loop  type  fire  detectors 
be  repaired  if  broken? 

•  How  can  loop  type  fire  de¬ 
tectors  be  checked  for  be¬ 
ing  operative? 

•  Why  is  some  cockpit  test 
for  checking  operation  of 
fire  detection  a  necessity? 

•  How  can  a  switch  type  fire 
detector  be  checked  for 
being  operative  by  use  of 

a  voltohmmeter  and  heat? 

•  What  checks  can  be  made 
for  operation  of  a  thermo¬ 
couple  type  fire  detector 
by  use  of  a  voltohmmeter 
and  heat? 

•  Why  is  a  visual  inspection 
the  first  thing  to  be  done 
when  checking  for  trouble 
in  a  continuous  loop  fire 
detector? 

(bet  k  Items 
Did  the  student: 

•  Note  the  aircraft  location 
for  each  component  of  the 
fire  detection  system? 


Describe  how  the  de¬ 
tector  provides  a  signal, 
how  the  signal  is  used 
to  sound  an  alarm  and 
light  a  red  warning  lamp 
and  how  a  test  signal 
can  be  initiated  to 
check  the  operation  of 
the  system. 

Activate  the  alarm  by 
holding  a  flame  or  heat 
near  a  fire  detector  in 
the  mock-up  system. 
Check  the  system  with 
a  tester  or  voltohm¬ 
meter,  locate  and  cor¬ 
rect  a  malfunction  in¬ 
troduced  by  the  in¬ 
structor. 


•  Use  proper  terminology 
when  describing  the  variou 
pans  of  the  system? 

•  Make  sure  electrical  power 
is  on,  for  operation  of  the 
relays,  alarm,  and  warning 
lamps? 

•  Operate  the  test  circuit  to 
assure  the  mock-up  system 
is  operative? 

•  Keep  heat  applied  to  one 
detector  for  sufficient  time 
to  allow  for  any  time  delay 
built  mto  the  system? 

•  l.'se  the  tester  or  voltohm¬ 
meter  properly  for  the  type 
of  fire  detectors  being 
checked? 


SELECT  AND  OPERATE  FIRE  EXTINGUISHERS. 

'SEGMENT  B,  LEVEL  2) 

I 

Student  Performance  Goa! 

I 

•  Given:  1 

Written  information  or  manufacturer's  manuals, 

water  and  CO4*  or  dry  powder  fire  extinguishers, 
samples  of  fire  extinguishing  agents,  provisions 

for  safely  conducting  lire  extinguishment  and  j 

materials  for  class  A  and  B  fires,  and  questions  ] 

with  multiple  choice  answers,  and  excerpts  from  \ 

national  or  local  fire  safety  regulations.  j 

•  Performance: 

The  student  will  select  answers  to  ten  questions 
dealing  with  proper  type  of  fire  extinguisher  or 

extinguishment  material  to  use  for  extinguishing  ( 

class  A,  B,  and  C  fires  and  the  kinds  of  fires  in¬ 
cluded  in  each  classification.  He  will  select 
proper  type  of  extinguisher  and  extinguish  one 
trash  or  wood  fire  and  one  fuel  fire.  He  will 
select  answers  to  ten  questions  dealing  with 
hazards  and  precautions  in  handling  fire  extinguishers, 
in  fighting  electrical  fires  and  when  using  certain 
types  of  fire  extinguishers  in  closed  or  poorJv  ven*  i 

tilated  areas,  and  the  characteristics  of  gasoline 
and  kerosene  fires  and  their  extinguishment. 

•  Standard: 

SeJecr  ar  least  eight  correct  answers  for  each  set 

of  ten  questions,  and  one  correct  type  of  extinguisher 

each  for  class  A  and  B  fires.  He  will  handle  fire  I 

extinguisher  and  extinguish  fires  in  accordance  with  I 

safety  regulations  provided.  J 
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Ki  \  I 


I  t  <  lihin  k 


Classes  of  fires  and 
types  of  extinguishers 
suited  for  each  class. 

a.  (lass  A  fires. 


b.  Class  B  fires. 


c.  Class  <  fires. 


Handling  of  portable 
extinguishers. 


Fuel  and  oil  fires. 


•  Name  the  three  classes  of 
fires  and  the  types  of 
materials  associated  with 
each. 

•  Where  would  class  A  fires 
be  likely  to  be  encountered 
in  aircraft?  In  parking  and 
work  areas? 

•  What  types  of  ext  1  aguishing 
agents  are  most  likely  to  be 
available  to  fight  class  A 
fires? 

•  What  type  of  ext  inguisher 
is  most  commonly  provided 
in  aircraft  for  class  A  fires? 

•  What  types  of  class  B  fires 
are  likelv  to  he  encountered 
around  aircraft?  In  work 
hangers? 

•  Which  types  of  extinguishers 
are  best  suit  ed  for  fighting 
fuel  and  oil  fires? 

•  What  kinds  or  extinguishment 
agents  are  used  in  portable 
fire  extinguishers  around 
aircraft  work  and  loading 
areas? 

•  What  types  of  extinguishers 
and  extinguishing  agents 
should  Ue  avoided  in  fighting 
class  C  fires?  Why? 

•  Which  types  of  portable  ex¬ 
tinguishers  are  most  suitable 
for  electrical  fires? 

•  How  c  lose  to  a  fire  should 
a  person  get  before  initia¬ 
ting  discharge  of  a  portable 
extir  guisher? 

•  How  can  the  extinguishing 
agerr  be  used  as  a  protec¬ 
tive  curtain  for  the  operator? 

•  What  precautions  should  be 
ta’<en  when  fighting  a  wheel 
fire  caused  by  hot  brakes? 

•  Why  should  all  of  the  hose 
b?  unreeled  before  releasing 
pressure  when  using  ex¬ 
tinguishers  with  extended 
’in  ses  ? 

•  Where  does  ignition  start  in 
a  gasoline  fire?  In  a  kero¬ 
sene  fire? 

•  Why  are  flashbacks  to  be 
expected  when  fighting  fuel 
fires?  How  can  they  be 
avoided? 


•  Why  is  a  fuel  fire  much 
more  difficult  to  ex¬ 
tinguish  after  it  has 
burned  a  short  while? 


Act  it  it  ICS 


(./'Ilk  it<  H.S 

Did  the  student : 


Select  proper  ex¬ 
tinguishers  for  class 
A  and  B  fires  and 
extinguish  one  trash 
or  wood  fire  and  one 
fuel  fire. 


•  Select  a  water  type  ex¬ 
tinguisher  for  the  trash  or 
wood  fire? 

■> 

•  Select  a  CO*'  or  dry  powder 
extinguisher  for  the  fuel 
fire? 

•  Use  both  extinguishers  in 
a  safe  and  effective  man¬ 
ner? 


CHECK,  TROUBLESHOOT  AND  REPAIR  AIR¬ 
CRAFT  BUILT-IN  FIRE  EXTINGUISHING  SYS¬ 
TEMS. 

(SEGMENT  C,  LEVEL  2) 


Student  Performance  Goal 

•  Given: 

Manufacturer's  or  equivalent  information,  an  air¬ 
craft  or  mock-up  with  a  built-in  aircraft  fire  ex¬ 
tinguishing  system  which  is  electrically  controlled, 
suitable  test  equipment  and  tools. 

•  Performance: 

The  student  will  draw  a  block  diagram  of  the 
built-in  fire  extinguishing  system,  label  each 
major  component  showing  unit  name,  location  in 
aircraft  and  function.  He  will  draw  a  simplified 
diagram  of  the  electrical  control  circuit  identify¬ 
ing  components  and  listing  function  of  each  com¬ 
ponent.  He  will  check  continuit\  of  the  electrical 
circuit,  check  the  pressure  of  the  fire  extinguish¬ 
ing  agent  in  the  container  and  list  three  possible 
causes  for  system  failure  ro  operate. 

•  Standard: 

At  least  70  percent  of  the  components  will  be  cor¬ 
rectly  identified,  properly  located,  and  correct 
function  shown.  The  electrical  control  circuit 
will  be  accurate  in  accordance  with  information 
provided.  Container  pressure  and  continuity  check 
of  the  circuit  will  be  done  in  accordance  with  pro¬ 
cedures  provided  and  at  least  two  possible  causes 
of  system  failure  will  be  correctly  listed. 
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Key  Points 


Feedback 


Activities 


Did  the  student: 


Aircraft  built-in  fire 
extinguisher  systems. 

•  Name  several  fire  ex¬ 
tinguishing  agents  which 

Draw  a  block  diagram 

•  Identify  each  component  by 

have  been  used  in  air¬ 

of  a  built-in  electrical¬ 

name,  location  in  the  air¬ 

craft  fire  extinguishing 

ly  controlled  aircraft 

craft  and  function  in  the 

systems. 

fire  extinguishing  sys¬ 

system? 

•  Why  has  freon  been  favored 

tem  wh.ch  is  on  an 

•  Show  source  of  electrical 

for  most  large  modern  air¬ 

available  aircraft  or 

power? 

craft  systems? 

mock-up . 

•  Show  how  the  system  is 

•  Why  are  dual  bottles  used 

Draw  a  simplified 

armed  or  activated? 

in  most  aircraft  systems? 

schematic  of  the  elec¬ 

•  Show  how  discharge  is 

•  What  methods  are  used  to 

trical  control  circuit 

electrically  initiated  and 

mechanically  and  electri¬ 

for  the  fire  extin¬ 

how  this  results  in  release 

cally  discharge  the  con¬ 

guishing  system. 

of  the  fire  extinguishing 

tainers? 

labeling  components, 

agent  ? 

Pressure  and  dis¬ 

•  How  can  the  pressure  be 

and  listing  function 

•  Show  thermal  and  norma) 

charge  indication. 

checked  for  each  container? 

of  each  component. 

discharge  discs  and  their 

•  What  indicators  are  pro¬ 

Check  the  prt-ssure  in 

functions? 

vided  to  show  that  normal 

a  built-in  fire  ex¬ 

•  Properly  use  electrical 

or  thermal  discharge  has 

tinguisher  container. 

continuity  test  equipment? 

taken  place? 

Check  continuity  of  the 

•  Include  previous  accidental 

•  What  is  provided  in  the 

electrical  circuit. 

or  thermal  discharge  as  a 

cockpit  to  show  which  sys¬ 

List  three  possible 

possible  cause  for  system 

tem  is  ready  for  discharge 

causes  for  system 

failure? 

Malfunctions  and 

when  the  system  has  been 
armed? 

•  What  could  cause  the  failure 

failure  of  the  built-in 
fire  extinguishing 
system. 

troubleshoot  ing. 

of  one  bottle  to  discharge 
when  called  for? 

•  What  could  cause  failure  of 
the  entire  system  to  operate? 

•  What  could  cause  a  bottle 
to  discharge  into  other  than 
the  selected  area?  Into 
more  than  one  area? 

CHAPTER  III 

POWERPLANT  CURRICULUM  INSTRUCTIONAL  UNITS 


There  are  two  sections  included  in  the  Powerplant  Curriculum.-  Powerplant  Theory  and 
Maintenance  and  Powerplant  Systems  and  Components.  The  instructional  units  in  the  Power- 
plant  Curriculum,  combined  with  the  General  Curriculum,  will  provide  a  student  with  the 
necessary  technical  knowledge  and  manipulative  skills  to  become  a  licensed  powerplant  mechanic. 

Although  a  sequence  for  instruction  is  presented  in  this  report,  the  instructional  units  may 
be  rearranged  to  better  accommodate  a  particular  school's  requirements.  As  in  the  case  of  the 
General  and  Airframe  Curriculums,  the  segments  under  each  of  the  instructional  units  should 
remain  with  the  unit  if  maximum  instructional  impact  is  to  be  achieved. 

The  total  time  alloted  for  this  section  by  FAR  147  is  750  hours.  The  Powerplant  Curriculum 
as  shown  in  this  publication  provides  for  740  hours  of  instruction.  The  remaining  ten  hours  may 
be  used  for  review,  additional  practice,  and/or  examinations. 

Preceding  both  the  Powerplant  Theory  and  Maintenance  and  the  Powerplant  Systems  and 
Components  instructional  units  is  an  outline  of  the  instructional  units  and  their  segments  for 
each  particular  subdivision.  The  estimated  time  allotment  is  also  provided;  this  may  be  adjusted 
to  meet  the  requirements  of  each  particular  school.  As  with  the  General  and  Airframe  Curri¬ 
culums,  an  adjustment  of  time  for  each  instructional  unit  is  permissible  as  long  as  it  does  not 
jeopardize  a  student's  learning  attainment  of  the  other  instructional  units  as  specified  in  FAR 
147. 

In  this  Curriculum,  as  well  as  in  the  General  and  Airframe  Curriculums,  projects  must  be 
representative  of  the  aviation  industry  and  time  allotments  for  practice  on  level  3  projects 
must  be  appropriate  and  of  sufficient  duration.  Furthermore,  there  should  be  a  minimum  time 
lag  between  theory  classes  and  laboratory /shop  instruction. 

Instructional  space  should  be  adequate  to  handle  the  projects  and  to  safely  accommodate 
the  number  of  students  involved  in  instructional  activities.  Space  must  be  provided  for  the  dis¬ 
assembly,  repair,  cleaning,  inspecting,  assembly,  testing,  and  servicing  of  engines,  engine 
components,  and  accessories.  Facilities  for  running  engines  with  the  containment  of  noise  to 
adjacent  areas  is  important  for  the  elimination  of  instructional  interruption  in  other  areas  of 
the  school.  Each  of  the  instructional  areas  should  have  accessible  storage  which  protects  parts 
from  damage  and  at  the  same  time  permits  easy  retrieval. 


Projects  should  be  of  the  type  and  quantity  which  allow  each  student  to  receive  an  identical 
instructional  experience.  Worn  fasteners  should  not  be  used  on  level  3  projects  if  students  are 
to  develop  level  3  skills.  As  with  other  curriculum  areas,  instructional  activities  should  be 
related  to  the  student  performance  goals  for  each  of  the  segments.  If  a  school  cannot  provide 
the  items  and/or  conditions  identified  by  a  student  performance  goal,  then  it  should  either  obtain 
the  necessary  materials  and  projects  or  rewrite  the  student  performance  goal  so  that  it  better 
relates  to  the  materials  and  projects  unique  to  the  school.  It  is  extremely  important  that  the 
student  performance  goal  should  be  directly  related  to  the  instructional  activities  if  the  student 
is  to  receive  maximum  instructional  benefit. 
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OUTLINE  POWERPLANT  CURRICULUM  - 
PART  I,  POWERPLANT  THEORY  AND  MAINTENANCE 

Instructional  Units,  Segments,  and  Estimated  Instructional  Time 

RECIPROCATING  ENGINES 

1.  OVERHAUL  RECIPROCATING  ENGINES.  -  Level  2 


A. 

Explain  the  principles  of  the  Otto  cycle. 

-  Level  2 

B. 

Use  correct  cylinder  nomenclature. 

-  Level  2 

C. 

Identify  crankshaft  and  rod  assemblies. 

-  Level  2 

D. 

Recognize  and  classify  types  of  reciprocating  engines. 

-  Level  1 

E. 

Recognize  and  describe  propeller  reduction  systems. 

-  Level  2 

F. 

Identify  nose  and  power  cases  and  describe  loads. 

-  Level  1 

G. 

Recognize,  identify  and  describe  function  of  valve  springs. 

-  Level  1 

H. 

Identify  factors  affecting  volumetric  efficiency. 

-  Level  1 

I. 

Timing  valves  and  explaining  valve  overlap. 

-  Level  2 

J. 

Identify,  clean  and  inspect  various  types  of  bearings. 

-  Level  2 

K. 

Determine  firing  order  of  reciprocating  aircraft  engines. 

-  Level  2 

L. 

Determine  direction  of  rotation  and  speed  of  engine  accessory 
drives. 

-  Level  2 

M. 

Identify  and  describe  problems  associated  with  high  power 
operation. 

-  Level  1 

N. 

Preparation  of  a  work  station  for  overhaul  of  an  engine. 

-  Level  2 

O. 

Overhaul  reciprocating  engine 

-  Level  2 

INSPECT  AND  REPAIR  RECIPROCATING  ENGINES. 

-  Level  2 

A. 

Inspect  a  cylinder. 

-  Level  2 

B. 

Detect  defects  in  crankcase  assemblies. 

-  Level  2 

C. 

Remove  and  replace  a  stud. 

-  Level  2 

D. 

Select  serviceable  bearings. 

-  Level  2 

E. 

Dimensionally  inspect  a  crankshaft. 

-  Level  2 

F. 

Identify,  remove  and  reinstall  piston  and  knuckle  pin 
retainers. 

-  Level  2 

G. 

Identify,  dimensionally  inspect  various  cams  and 
cam-followers. 

-  Level  2 

H. 

Inspect,  reface  and  reseat  valves  in  a  cylinder. 

-  Level  2 

I. 

Install  cylinder  assembly  on  an  engine. 

-  Level  2 

104.0  hrs. 


43.5  hrs. 
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3.  INSPECT,  CHECK,  SERVICE  AND  REPAIR  OPPOSED  AND 
RADIAL  ENGINES  AND  RECIPROCATING  ENGINE 

INSTALLATIONS.  -  Level  3 

A.  Check  and  rig  cable  operated  and  push-pull  engine  controls.  -  Level  3 

B.  Recognize  and  identify  dynamic  engine  mounts.  -  Level  1 

C.  Recognize  unbalance  and  "critical  vibration  range"  of 

propellers.  -  Level  2 

D.  Operate  an  engine  at  various  power  settings.  -  Level  3 

E.  Adjust  oil  pressure,  -  Level  3 

F.  Check  operation  of  an  oil  dilution  system.  -  Level  3 

G.  Perform  an  ignition  check  on  an  operating  engine.  -  Level  3 

H.  Install  and  time  a  magneto  to  an  engine.  -  Level  3 

I.  Adjust  idle  speed  and  mixture  on  a  carbureted  engine.  -  Level  3 

J.  Perform  a  compression  check  of  an  engine.  -  Level  2 

K.  Adjust  valve  clearances  and  make  valve  timing  checks.  -  Level  3 

L.  Identify  the  probable  source  of  metal  particles  found  in  oil 

screens.  -  Level  2 

4.  INSTALL,  TROUBLESHOOT,  AND  REMOVE  RE¬ 
CIPROCATING  ENGINES.  -  Level  3 

A.  Lift  or  hoist  an  engine  into  an  engine  mount.  -  Level  3 

B.  Install  and  remove  a  propeller  from  the  propeller  shaft.  -  Level  3 

C.  P re -oiling  of  overhauled  engines.  -  Level  2 

D.  Remove  and  reinstall  baffles.  -  Level  2 

E.  Demonstrate  correct  engine  starting  procedures.  -  Level  3 

F.  Recognize  symptoms  that  indicate  operational  distress.  -  Level  2 

G.  Operate  an  engine  equipped  with  a  constant  speed  propeller 

and/or  supercharger.  -  Level  2 

Estimated  Instructional  Time  . 


TURBINE  ENGINES 


OVERHAUL  TURBINE  ENGINES. 

-  Level  2 

A. 

Illustrate  Newton's  laws  and  the  Brayton  cycle. 

-  Level  2 

B. 

Explain  relationship  of  RPM  and  thrust  in  a  turbine  engine. 

-  Level  2 

C. 

Identify  and  explain  the  characteristics  of  different  turbine 
compressors. 

-  Level  2 

D. 

Identify  major  components  and  explain  airflow  in  fan  or 
by-pass  turbine  engines. 

-  Level  2 

E. 

Identify  pressure  changes  in  a  turbine  engine. 

-  Level  2 

51.0  hrs. 


40.0  hrs. 


233.5  hrs. 

34. G  hrs. 
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F.  Identify  airflow  in  diffusers.  -  Level  2 

G.  Identify  types  and  characteristics  of  combustion  chambers.  -  Level  2 

H.  Identify  impulse  and  reaction  blades  and  thrust  reversers.  -  Level  2 

I.  Compare  characteristics  of  turboprop  and  reciprocating  engines.  -  Level  1 


J. 

Overhaul  turbine  engine. 

-  Level  2 

K. 

Describe  modular  overhaul. 

-  Level  1 

INSPECT,  CHECK.  SERVICE,  AND  REPAIR 

TURBINE  ENG1NF  INSTALLATIONS. 

-  Level  2 

A. 

Remove  and  install  a  combustion  case  and  liner. 

-  Level  2 

B. 

Disassemble  and  reassemble  compressor  section  of  a 
turbine  engine. 

-  Level  2 

C. 

Remove  and  reinstall  a  fuel  nozzle  in  a  turbine  engine. 

-  Level  2 

7. 

INSTALL,  TROUBLESHOOT,  AND  REMOVE 

TURBINE  ENGINES. 

-  Level  2 

A. 

Identify  damaged  turbine  blades. 

-  Level  1 

B. 

Recognize  and  identify  combustion  chamber  hot  spots. 

-  Level  2 

C. 

Adjust  fuel  control  of  a  turbine  engine. 

-  Level  2 

D. 

Recognize  the  effects  of  exhaust  nozzle  area. 

-  Level  1 

E. 

Identify  compressor  surge. 

-  Level  1 

F. 

Identify  causes  for  performance  loss 

-  Level  1 

G. 

Removal  and  installation  of  turbine  engine. 

-  Level  1 

10.0  hrs. 


10.5  hrs. 


Estimated  Instructional  Time .  54.5  hrs. 


ENGINE  INSPECTION 

8.  PERFORM  POWERPLANT  CONFORMITY  AND 
AIRWORTHINESS  INSPECTION. 

A.  Inspect  an  engine  for  compliance  with  airworthiness 
directives. 


-  Level  3 


10.0  hrs. 


directives.  -  Level  3 

B.  Inspect  an  engine  for  conformity  with  specifications.  -  Level  3 

Estimated  Instructional  Time  . 
Total  Estimated  Instructional  Time  . 


10.0  hrs. 
303.0  hrs. 


RECIPROCATING  ENGINES 


1.  OVERHAUL  RECIPROCATING  ENGINES. 

(EIT  -  104  hrs.,  T  =  24  hrs.,  L/S  =  80  hrs.) 

15  segments 

(UNIT  LEVEL  2) 


EXPLAIN  THE  PRINCIPLES  OF  THE  OTTO 
CYCLE. 

(SEGMENT  A,  LEVEL  2) 


Student  Performance  Goal 
•  Given: 

Unlabeled  sketches  or  diagrams  illustrating  the 
five  events  and  four  strokes  of  an  Otto  cycle. 


Activities 


(.heck  herns 

Did  the  student: 


Label  the  sketch  or 
line  drawing  identifying 
each  of  the  four 
strokes. 

Illustrate  the  valve 
positions  during  each 
of  the  events  of  the 
Otto  cycle. 

Describe  the  sequence 
of  events  in  an  Otto 
cycle. 


•  Correctly  label  the  dia¬ 
gram? 

•  Use  correct  nomenclature 
during  the  explanation? 


•  Use  correct  sequence? 


•  Performance: 

The  student  will  label  the  illustrations  and  de-  USE  CORRECT  CYLINDER  NOMENCLATURE, 

scribe  the  five  events  which  occur  in  an  Otto  cycle.  (SEGMENT  B,  level  2' 


•  Standard: 

The  labeled  sketches  or  diagrams  will  correctly 
identify  piston,  valve,  and  crankshaft  positions  in 
each  of  the  four  strokes.  Correct  nomenclature 
will  be  used  in  labeling  the  diagrams  and  while 
describing  the  events. 


Student  Performance  Goal 
•  Given: 

A  typical  air  cooled  cylinder,  an  unlabeled  dia¬ 
gram  or  sketch  of  that  cylinder,  and  appropriate 
reference  manuals. 


K«  \  Print s 
Engine  cycles. 


Events  in  the 
engine  cycle. 


feedback 

•What  is  the  difference  be¬ 
tween  a  2-stroke  and  a 
4— stroke  engine? 

•  What  is  an  engine  stroke? 

•  WTiat  is  meant  by  TDC 
and  BDC? 

•  How  is  the  position  of  the 
crank  throw  related  to  the 
position  of  the  piston? 

•  What  is  the  sequence  of 
events  for  an  Otto  cycle 
engine?  A  two-cycle 
engine? 

•  What  is  the  position  of  an 
intake  valve  during  the 
last  portion  of  the  exhaust 
stroke? 

•  Why  are  valves  timed  in 
relation  to  the  crankshaft 
rather  than  position  of  the 
pi  ston  ? 

•  During  which  event  are 
both  of  the  valves  closed? 

•  What  principle  causes  air 
to  flow  into  the  cylinder 
during  rhe  intake  stroke? 


•  Performance: 

The  student  will  interpret  information  from  the 
manual,  identifying  the  construction  features  of 
the  cylinder  and  label  the  diagram  or  sketch. 

•  Standard: 

The  student  will  identify  as  a  minimum  require¬ 
ment,  the  following  parts  of  the  cylinder:  barrel, 
head,  skirt,  fins,  base  flange,  rocker  cover,  valve 
guide  and  seats,  valve  ports,  spark  plug  bushings. 
Correct  nomenclature  will  be  used  when  labeling 
the  diagram  or  sketch. 

Peed  bat.  K 

•  Why  does  the  exhaust 
valve  area  of  the  cylinder 
have  more  fins  than  the 
intake  port  area? 

•  How  are  cylinder  heads 
attached  to  the  cylinder 
barrel? 

•  Why  is  the  aluminum  head 
of  the  cylinder  not  used  as 
a  guide  and  seat  for  the 
valves? 

•  What  materials  are  used  in 
the  production  of  cylinder 
heads? 


Key  Points 

Nomenclature  of  a 
cylinder. 


Materials  used  in 
cv  Under  s. 
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•  From  what  materials  are 
cylinder  barrels  and 
liners  made? 

•  What  materials  are  used 
for  valve  seats?  Valve 
guides? 


Activities 


Label  the  sketch  ot 
diagram  identifying: 

a.  Cylinder  barrel. 

b.  Cylinder  head. 

c.  Cylinder  skirt. 

d.  Fins. 

e.  Base  flange. 

f .  Rocker  cover. 

g.  Valve  guide. 

h.  Valve  seat. 

i .  Valve  port, 
j  .  Spark  plug  bushings. 

IDENTIFY  CRANKSHAFT  AND  ROD  ASSEMBLIES. 

(SEGMENT  C,  LEVEL  21 

Materials  used  in 

Student  Performance  Goal  the  crank  and  rod 

assemblies. 

•  Given : 

A  display  of  various  crankshaft  and  rod  assemblies  Activities 

and  associated  reference  manuals. 


Check  Items 

Did  the  student: 

•  Exercise  care  while  ex¬ 
amining  and  handling  the 
cylinder? 

•  Use  correct  nomenclature 
and  correctly  label  the 
drawing  or  sketch? 


•  What  is  the  difference  be¬ 
tween  a  counterweight  and 
a  dynamic  dampener? 

•  What  are  the  principle 
types  of  crankshaft  assem¬ 
blies? 

•  What  are  the  piin.  iple  tcpes 
of  rod  assemblies? 

•  What  is  the  difference  be¬ 
tween  a  master  and  an 
articulating  rod? 

•  What  methods  are  generally 
used  to  secure  the  position 
of  the  knuckle  pins  in  the 
master  rod? 

W'har  are  some  of  the  pre¬ 
cautions  to  be  observed  in. 
the  inspection  and  handling 
of  crankshafts  and  rod 
assemblies  ? 

•  What  process  may  be  applied 
to  the  main  bearing  journals 
to  reduce  wear? 

•  Why  are  sludge  tubes  and 
plugs  incorporated  in  the 
design  of  a  crankshaft? 

•  What  are  the  principle 
materials  used  in  the  con¬ 
struction  of  crankshafts? 

(  lu  ck  Items 

Did  the  student: 


•  Performance: 

The  student  will  examine  the  crankshaft  and  rod 
ass  tiblies  and  identify  an  assembly  from  an  en¬ 
gine  that  incorporates  a  dynamic  dampener.  He 
will  explain  the  purpose  of  a  dynamic  dampener. 
The  student  will  identify,  disassemble  and  re¬ 
assemble  an  articulating  rod  in  a  master  rod  as¬ 
sembly,  naming  and  describing  the  function  of 
the  principal  parts  of  the  crankshaft  assembly. 

•  Standard: 

The  student  will  correctly  distinguish  between 
the  various  types  of  crankshafts  and  rod  assem¬ 
blies.  He  will  follow  the  correct  procedure  while 
disassembling  and  reassembling  the  articulating 
rod  and  will  accomplish  the  assignment  without 
damage  to  the  tools  or  part  of  the  engine.  Correct 
nomenclature  will  be  used  during  all  explanations. 


Name  and  identify 
the  parts  of  a  crank 
shaft  and  rod 
assembly. 

Describe  function. 


Disassemble  and 
reassemble  an  articu¬ 
lating  rod  of  a  master 
rod  assembly. 


•  Protect  the  parts  Irom 
damage  while  thee  were 
being  handled? 

•  Use  correct  nomenclature:' 

•  Correctly  describe  the 
function  of  a  crankshaft 
and  rod  assembly? 

•  Follow  procedures  detailed 
in  the  manual  ? 

•  Select  and  use  correct  tools? 

•  Practice  safetc  when  hand¬ 
ling  tools  and  engine  com¬ 
ponents? 


RECOGNIZE  AND  CLASSIFY  TYPES  OF  RE¬ 
CIPROCATING  ENGINES. 

(SEGMENT  D,  LEVEL  1  ' 


Key  Points 

Identification  of  types 
of  crankshafts  and  rod 
assemblies. 


Feedback 

•  What  is  the  purpose  of  a 
crankshaft? 


Student  Performance  Goal 
•  Given: 

A  random  display  of  air  or 
of  the  radt3l,  opposed  and 
merit. 


liquid  cooled  engines 
in-line  cylinder  arrange- 
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Key  Points 


Feedback 


W 


•  Performance: 

The  student  will  physically  examine  the  engines 
and  classify  them  by  both  cylinder  arrangement 
and  method  of  cooling. 


•  Standard: 

Identification  will  be  without  error. 

Key  Points  Feedback 

Cooling  methods.  «What  are  some  of  the  ad¬ 

vantages  of  air  cooling  over 
liquid  cooling  for  aircraft 
engines? 

•  What  are  some  of  the  dis¬ 
advantages  of  air  cooled 
engines? 

•  How  does  the  cooling  of 
an  engine  influence  the 
fits  and  clearances  that 
will  be  required  between 
parts  within  the  engine? 

•  What  effect  does  oil  vis¬ 
cosity  have  on  cooling  and 
engine  wear? 

Cylinder  arrangements.  «Why  must  a  single  row 

radial  engine  have  an  odd- 
number  of  cylinders? 

•  What  would  be  the  cylinder 
arrangement  of  a  14  or  18 
cylinder  radial  engine? 

•  Why  are  in-line  and  opposed 
engines  designed  with  an 
even  number  of  cylinders? 


RECOGNIZE  AND  DESCRIBE  PROPELLER  RE¬ 
DUCTION  SYSTEMS. 

(SEGMENT  E,  LEVEL  2) 


Student  Performance  Goal 


Propeller  speed  re¬ 
duction. 


Types  of  gear  reduc¬ 
tion. 


•  What  factors  limit  the 
rotational  speed  of  a 
propeller? 

•  Why  are  higher  rotational 
speeds  beneficial  to  the 
power  available  from  a 
piston  engine? 

•  How  would  the  use  of  a 
larger  diameter  propeller 
affect  propeller  RPM? 

•  Why  is  it  necessary  to 
have  a  stationary  gear 
(sun)  in  a  planetary  sys¬ 
tem? 

•  What  are  some  of  the  ad¬ 
vantages  of  a  spur  gear 
system  over  a  planetary 
system? 

•Does  disassembly  of  a 
spur  gear  propeller  reduc¬ 
tion  system  constitute  a 
major  repair  of  the  engine? 

•  Explain  whv  the  direction 
of  rotation  of  the  propeller 
shaft  is  influenced  by  the 
type  of  gear  reduction  pro¬ 
vided  to  the  engine. 


Activities 


Check  It  cms 

Did  the  student: 


Label  the  component 
parts  illustrated  in 
the  drawing. 

Indicate  direction  of 
gear  and  shaft  rotation. 
Explain  the  purpose  and 
function  of  a  propeller 
reduction  system. 


•  Use  correct  nomenclature 
in  labeling  the  drawing 
and  explaining  the  system? 

•  Correctly  illustrate  direc¬ 
tion  of  rotation? 


*  Given: 

A  drawing  or  sketch  of  both  a  spur  and  a  planetary 
propeller  reduction  gearing  including  BMEP  systems, 
and  a  display  or  cutaway  of  one  of  the  two  systems. 


IDENTIFY  NOSE  AND  POWER  CASES  AND  DESCRIBE 
LOADS. 

(SEGMENT  F,  LEVEL  1) 


•  Performance: 

The  student  will  label  the  components  illustrated 
in  the  drawing.  He  will  indicate  by  means  of  arrows 
the  direction  of  rotation  of  each  of  the  gears  in  the 
reduction  system  and  describe  three  reasons  for 
reducing  propeller  speeds.  He  will  trace  and  ex¬ 
plain  the  operation  of  the  BMEP  system. 

•  Standard: 

Correct  nomenclature  will  be  used  in  labeling  the 
drawings  and  describing  the  systems. 


Student  Performance  Goal 

•  Given: 

Mock-ups,  cutaways  or  actual  nose  and  power 
cases  of  reciprocating  engines. 

•  Performance: 

The  student  will  recognize  the  construction  fea¬ 
tures  and  describe  how  the  working  loads  are  im¬ 
posed  on  the  nose  and  power  cases. 
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•  Standard: 

The  student  will  use  correct  nomenclature  to 
identify  the  features  and  describe  the  loads  and 
forces. 


•  Standard: 

Recognition  and  identification  of  the  assembly  will 
be  without  error.  The  student  will  cite  at  least 
two  reasons  for  the  use  of  multi-spring  assemblies. 


Key  Points  Feedback 

•  What  forces  act  on  the 
power  case  of  a  recipro¬ 
cating  engine? 

•  Describe  two  of  the  methods 
that  are  used  to  attach  the 
cylinder  hold  down  flanges 
to  the  power  case. 

•  Why  aren’t  gaskets  and 
sealing  compounds  normal¬ 
ly  used  between  the  cylinder 
flanges  and  the  power  cases? 

•  What  are  the  advantages  of 
thru-bolts  over  studs  in 
main  power  cases? 

•  How  are  thrust  loads  trans¬ 
mitted  to  the  nose  case? 

•  How  are  gyroscopic  forces 
developed  in  an  engine? 

•  How  are  torque  loads 
absorbed  in  the  nose  case 
of  an  engine? 

•  How  are  radial  loads  im¬ 
posed  on  the  nose  case 
transmitted  to  the  power 
case? 

Construction  features.  «How  is  the  thrust  bearing 
retained  in  the  nose  case? 

•  What  design  feature  of  a 
nose  case  provides  a 
ready  identification  of  a 
propeller  reduction  sys¬ 
tem? 


RECOGNIZE,  IDENTIFY  AND  DESCRIBE  FUNC¬ 
TION  OF  VALVE  SPRINGS. 

(SEGMENT  G,  LEVEL  1) 

Student  Performance  Goal 

•  Given: 

A  random  display  of  poppet  valve  spring  assem¬ 
blies  from  typical  aircraft  piston  engines. 

•  Performance: 

The  student  will  recognize  and  identify  a  multi¬ 
spring  assembly  from  the  valve  spring  display  and 
describe  the  reasons  for  the  use  of  multi-springs 
in  aircraft  engines. 


Key  Points  Feedback 

•  In  what  way  does  the  use 
of  multi-springs  provide  a 
safety  factor? 

•  Explain  why  valves  may 
tend  to  "float”  or  "bounce” 
at  high  speeds. 

•  Why  does  the  inner  valve 
spring  often  coil  in  a  direc¬ 
tion  opposite  the  direction 
of  the  outer  spring? 

•  What  physical  characteri sties 
of  one  spring  will  tend  to 
damp  the  frequency  of  vibra¬ 
tion  of  a  second  spring? 

•  What  tools  and  procedures 
are  necessary  to  check  a 
spring  for  tension?  Com¬ 
pression? 

•  Why  does  a  multi-spring 
usually  rest  on  a  washer 
instead  of  bearing  directly 
upon  the  cylinder  head? 

IDENTIFY  FACTORS  AFFECTING  VOLUMETRIC 
EFFICIENCY. 

(SEGMENT  H,  LEVEL  1  ) 
Student  Performance  Goal 

•  Given: 

Information  sheets,  reference  manuals  and  a  listiog 
of  at  least  seven  factors  that  affect  the  volumetric 
efficiency  of  an  engine. 

•  Performance: 

The  student  will  explain  how  five  of  the  factors 
ate  related  to  volumetric  efficiency. 

•  Standard: 

Correct  nomenclature  will  be  used  with  at  least 
five  factors  of  the  explanation. 

Key  Points  Feedback 

Volumetric  efficiency.  »How  does  the  surface 

roughness  and  shape  of  an 
intake  manifold  affect 
volumetric  efficiency? 

•  What  is  meant  if  an  engine 
is  described  as  "normally 
aspirated”? 


Power  case  loads. 


Nose  case  loads. 


Purpose  of  multi¬ 
springs. 


’i  iniTinl> 
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•  What  is  the  effect  of  super¬ 
charging  on  the  volumetric 
efficiency  of  an  engine? 

•  How  would  a  leak  in  an  in¬ 
take  manifold  affect  volu¬ 
metric  efficiency  ? 

•  How  does  the  compression 
ratio  of  an  engine  affect 
volumetric  efficiency? 

•  How  does  the  maximum 
RPM  of  an  engine  relate  to 
volumetric  efficiency? 

•  How  does  valve  timing  af¬ 
fect  volumetric  efficiency? 

•  Explain  how  throttle  posi¬ 
tion  is  related  to  volumetric 
efficiency? 

•  How  does  the  propeller  toad 
relate  to  the  volumetric  ef¬ 
ficiency  of  the  engine? 


TIMING  VALVES  AND  EXPLAINING  VALVE  OVER¬ 
LAP. 

(SEGMENT  I,  LEVEL  21 


Student  Performance  Goal 

•  Given: 

A  valve  timing  diagram  and  a  blank  table  of  limits 
chart  with  manufacturer's  instructions  for  an  engine 
that  incorporates  external  valve  timing  adjustments. 

•  Performance: 

The  student  will  describe  the  purpose  of  valve  overlap 
and  explain  how  valve  overlap  affects  engine  perform¬ 
ance.  Provided  with  the  manufacturer’s  manuals,  the 
student  will  interpret  the  instructions,  complete  the 
diagram,  and  table  of  limits  chart  for  timing  the  valves 
of  the  engine. 

•  Standard: 

The  student  will  use  correct  nomenclature  as  part 
of  the  descriptions  and  explanations.  Valve  timing 
diagram  and  completed  table  of  limits  will  be  within  the 
tolerance  prescribed  in  the  manufacturer's  manual. 


•  What  is  the  effect  of  ex¬ 
cessive  hot  clearance  when 
making  a  valve  timing 
check? 

•  What  is  meant  hv  the  "cold" 
clearance  of  a  valve? 

•  What  is  a  valve  overlap? 

Nomenclature  of  «W'hat  is  a  cam  ring  or  cam 

valve  gear  trains.  plate? 

•  What  is  a  cam  shaft? 

^What  is  a  cam  lobe? 

•  What  is  a  cam  follower? 

•  What  is  the  purpose  of  a 
ramp  on  a  cam  lobe? 

•  What  is  a  "zero  lash" 
valve  lifter? 

•  How  are  rocker  arms  lubri¬ 
cated? 

L’sing  timing  diagrams.  •Why  is  the  opening  and 
closing  of  a  valve  dia¬ 
grammed  in  terms  of  crank¬ 
shaft  rotation  rather  than 
piston  position? 

•  Why  does  the  timing  of 
valves  on  a  radial  engine 
require  adjusting  of  valve 
clearances,  and  opposed 
engines  equipped  with 
hydraulic  lifters  do  not 
require  such  adjustments? 

Check  hens 

Did  the  student: 

•  Use  correct  nomenclature 
as  part  of  the  explanation* 

•  Accurately  complete  diagram? 

•  Correctly  interpret  the  instruc¬ 
tions  and  follow  the  recom¬ 
mended  procedures? 

•  Accurately  comple  table  of 
limits? 


Activities 


Draw  Diagram. 

Complete  table  of 
limits. 


Ki  y  P milts  /•  ccjhflc k 

Valve  timing.  »Why  must  a  mechanic  be 

thoroughly  familiar  with 
the  abbreviations  ”RDC, 
TDC,  After  BC,  Before 
TC.”  etc.? 

•  Why  is  it  important  that 
valves  be  "timed”? 

•  What  is  meant  by  "lead 
and  lag"? 


IDENTIFY,  CLEAN  AND  INSPECT  VARIOUS  TYPES 
OF  BEARINGS. 

(SEGMENT  J,  LEVEL  2) 

Student  Performance  Goa! 

•  Given: 

A  random  display  of  plain,  roller,  ball  and  needle 
bearings  of  the  types  found  in  aircraft  engines  and 
the  manufacturer’s  manuals  specifying  the  inspection 
procedures  and  limits  applicable  to  these  bearings. 


261 


•  Performance: 

From  this  display  of  bearings,  the  student  will 
name  and  identify  each  type  of  bearing  and  de¬ 
scribe  one  probable  location  where  such  bearing 
would  be  used  within  the  engine.  He  will  clean, 
inspect  each  type  of  bearing  and  judge  whether 
the  bearing  is  of  return-to-service  quality. 

•  Standard: 

Identification  of  each  type  of  bearing  will  be  with¬ 
out  error.  Interpretation  of  the  tolerance  and  pro¬ 
cedures  specified  in  the  manuals  and  the  acceptance 
or  rejection  of  the  bearings  will  be  accurate. 

Key  Points  Feedback 

Types  of  bearings.  «What  type  of  bearing  is  de¬ 

signed  to  accept  thrust 
loads? 

•  What  kinds  of  bearings  are 
used  to  carry  heavy  radial 
loads? 

•  What  type  of  bearing  is 
used  under  high  rotational 
speeds? 

Lubrication  of  «How  are  plain  type  bearings 

bearings.  lubricated?  i.e.,  by  spray, 

by  splash  or  by  pressure? 

•  How  are  roller  bearings 
generally  lubricated? 

Storage,  handling  of  «How  should  a  mechanic 
bearings.  prepare  a  new,  sealed  ball 

bearing  for  installation? 

•  How  should  a  mechanic 
prepare  a  servicable  bear¬ 
ing  for  long  term  storage? 

•  How  are  bearings  cleaned 
prior  to  inspection? 

Inspection  and  *How  is  the  thrust  direction 

installation.  of  a  ball  bearing  determined? 

•What  installation  procedure 
will  insure  the  minimum 
damage  to  the  seal  of  a 
sealed  ball  bearing? 

Activities  Check  Items 

Did  the  student: 

Visually  and  dimen-  «Follow  the  procedures 

sionally  inspect  plain,  specified  in  the  manual? 
ball,  roller  and  needle  ^Inspect  and  correctly 
bearings.  judge  the  servicability  of 

the  bearings? 

Clean,  lubricate  •Carefully  handle  bearings 

bearing  and  prepare  to  avoid  damage? 

for  storage. 


DETERMINE  FIRING  ORDER  OF  RECIPROCATING 
AIRCRAFT  ENGINES. 

{SEGMENT  K,  LEVEL  2) 

Student  Performance  Goal 

•  Given: 

Aircrafr  engines  of  the  radial,  opposed  and  inline 
types  and  the  associated  maintenance  manuals. 

•  Performance: 

The  student  will  explain  the  principles  that  deter¬ 
mine  the  firing  order  for  e.,ch  engine.  Using  the 
information  available  i:i  the  manuals  or  on  the  en¬ 
gine  data  plate,  the  student  will  rotate  the  crank¬ 
shaft,  observe  the  valve  rocker  arm  action  and 
point  to  each  cylinder  in  the  order  in  which  it  will 
fire. 

•  Standard: 

The  explanations  and  determination  of  firing  order 
will  be  without  error. 

Key  Points  Feedback 

Firing  order  for:  »Whv  does  a  single  roy 

radial  engine  have  an  un- 

a.  Radial  engines,  even  number  of  cylinders? 

single  and  twin  row.  «Why  does  a  twin  row  radial 

engine  fire  alternately  in 

b.  Opposed  engines.  front  and  rear  row? 

•  What  one  feature  of  an  in- 

c.  Inline  engines.  line  engine  dictates  the 

firing  order  of  that  engine? 

•  Explain  why  two  different 
firing  orders  may  be  used 
on  four  cylinder  opposed 
engines. 

•  How  could  a  mechanic 
determine  the  firing  order 
of  an  engine  if  the  data 
plate  and  manual  were  not 
available? 

Activities  Check  Items 

Did  the  student: 

Rotate  crankshaft  ^Correctly  interpret  informa- 

and  point  to  each  tion  from  the  manual  or 

cylinder  in  the  firing  data  plate? 

•  Use  correct  nomenclature 
as  part  of  the  explanation? 

•  Verify  the  firing  order  se¬ 
quence  by  identifying  valve 
action  and  compression  with¬ 
in  the  cylinder? 
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DETERMINE  DIRECTION  OF  ROTATION  AND 

SPEED  OF  ENGINE  ACCESSORY  DRIVES. 

(SEGMENT  L,  LEVEL  2) 

Student  Performance  Goal 

•  Given: 

Any  aircraft  engine  incorporating  at  least  five 
accessory  drives,  a  line  drawing  of  the  accessory 
case  of  the  engine  and  the  associated  manufacturer's 
manual. 

•  Performance: 

The  student  will  interpret  information  from  the 
manual,  rotate  the  crankshaft  of  the  engine,  then 
draw  arrows  on  the  diagram  illustrating  the  direc¬ 
tion  and  the  speed  of  accessory  drive  gears. 

•  Standard: 

Interpretation  of  information  will  be  without  error. 

Key  Points  Feedback 

Location  of  accessory  «Why  are  some  accessories 

drives:  mounted  in  front  of  the 

cylinders  on  a  radial  en- 

a.  Rear  case.  gine? 

•  Why  does  the  engine  manu- 

b.  Front  and  inter-  facturer  consider  the  power 

mediate  cases.  that  will  be  required  to 

drive  an  accessory? 

•  How  is  the  thrust  of 
beveled  gears  in  a  drive 
chain  absorbed? 

Direction  of  drive.  «If  a  direct  spur  gear  is 

driving  another  gear,  what 
will  be  the  direction  of 
the  driven  gear? 

•  In  a  planetary  gear  sys¬ 
tem,  what  is  the  direction 
of  rotation  of  the  planetary 
gears? 

Speed  of  rotation.  »If  a  gear  of  greater  diameter 

is  driving  a  gear  of  smaller 
diameter,  what  will  be  the 
relative  speed  of  the  smaller 
gear? 

•  If  the  sun  gear  of  a  plane¬ 
tary  system  is  not  locked  in 
position,  what  is  the  action 
of  the  other  gears  in  the 
system? 

Activities  Check  Items 

Did  the  student: 

Rotate  engine  crank-  »Rotate  crankshaft  in  proper 

shaft.  direction? 


Label  the  line  draw-  •Correctly  interpret  infor¬ 
ing  to  indicate  direc-  mation  from  the  service 
tion  of  rotation  and  manual  and  correctly 

speed  of  the  aces-  label  the  drawing? 

sory  drives. 

IDENTIFY  AND  DESCRIBE  PROBLEMS  ASSO¬ 
CIATED  WITH  HIGH  POWER  OPERATION. 

(SEGMENT  M,  LEVEL  1) 

Student  Performance  Goal 

•  Given: 

A  written  list  describing  twenty  problems  that  are 
common  to  the  operation  of  aircraft  engines  and 
the  operation/limitations  for  a  specific  engine. 

•  Performance: 

Provided  with  a  list  describing  problems  common 
to  the  operation  of  aircraft  engines,  the  student 
will  identify  five  problems  which  could  have  re¬ 
sulted  from  high  power  operation  before  the  oil 
temperature  and  pressures  reached  operating  limits. 

•  Standard: 

At  least  four  of  the  five  problems  identified  by  the 
student  will  be  correct. 

Key  Points  Fa  dback 

Operating  limits.  »lf  a  bearing  within  an  en¬ 

gine  is  operated  with  in¬ 
sufficient  lubrication,  what 
is  the  most  probable  result? 

•  What  will  be  the  effect  if 
there  is  insufficient  oil 
flow  to  the  accessories  of 
an  engine? 

•  How  does  temperature  af¬ 
fect  the  viscosity  and  flow 
characteristics  of  oil  and 
bearing  clearances? 

•  What  effect  does  high  power 
settings  have  on  the  loads 
applied  to  the  bearings  of 
an  engine? 

•  How  can  operating  tem¬ 
peratures  effect  the  valve 
timing  of  radial  engines? 

•  How  can  inadequate  warm¬ 
up  affect  the  control  and 
response  of  a  constant 
speed  hvdromat  ic  propeller? 
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PREPARATION  OF  A  WORK  ST  A  HON  FOR  OVER¬ 
HAUL  OF  AN  ENGINE. 

(segment  n,  level  2) 

Student  Performance  Goal 

•  Given : 

A  written  list  that  identifies  twenty  safe  and  un¬ 
safe  practices  (normally  associated  with  handling 
of  engines  and  rhe  preparation  of  a  work  station 
prior  to  engine  overhaul),  an  engine  and  a  work 
stat  ion. 

•  Performance: 

The  student  will  recognize  all  hazardous  condi¬ 
tions  and  arrange  the  engine  in  the  work  station 
for  an  engine  overhaul. 

•  Standard: 

V!  h.i/ardou"  pr .11  rices  will  he  identified.  The 
St-  pirm  e  o|  operations  to  prepare  the  work  station 
will  ;•<’  , n  general  agreement  with  common  industry 
pr  at  in  r 

k  .  /'  •  I  t  i  dlnu  'k 

Preparing  a  work  #Where  would  a  mechanic 

station  tor  < 'MTfiauli ng  locate  information  that 
tin  engine.  described  the  kind  of 

overhaul  stand  that  would 
he  necessary  to  overhaul 
a  large  radial  engine? 

•  What  types  of  overhaul 
stands  mav  be  used  when 
overhauling  opposed  en¬ 
gines? 

•  What  hazards  are  asso¬ 
ciated  with  the  condition 
of  the  floor  in  the  engine 
overhaul  areas? 

•  What  considerations  should 
be  given  to  possible  con¬ 
tamination  from  dust,  sand, 
and  dirt  in  the  overhaul 
area? 

•  What  hazards  are  associated 
with  the  condition  of  parts 
and/or  storage  racks  that 
will  be  used  to  hold  the 
disassembled  engine? 

Preparing  an  engine  •Describe  some  of  the  pro- 
for  overhaul.  cesses  that  are  used  to 

clean  an  engine  before 
disassembly  ? 

•  What  are  some  of  the  methods 
that  may  be  used  to  record 
the  locations  of  fittings 

and  baffles? 


•  What  precautions  should 
be  observed  when  hoisting 
or  lifting  an  engine? 

•  Describe  a  method  that 
would  assist  in  identifying 
and  retaining  special  fit¬ 
tings  that  are  removed  from 
an  engine. 

•  What  procedure  should  be 
followed  to  install  an  en¬ 
gine  in  a  shipping  am* 
tai ner? 

•  Describe  a  procedure  that 
should  be  followed  to  in¬ 
stall  an  engine  in  an  over¬ 
haul  stand. 

•  Why  should  the  oil  be 
drained  and  the  oil  screen 
checked  before  an  engine 
is  disassembled  for  over¬ 
haul? 

Adit  itics  (  luck  hi  ns 

Did  the  student: 

Prepare  work  station  *Plan  the  sequence  of  opera- 

and  position  an  en-  tions? 

gine  in  the  overhaul  •Observe  safety  practices? 

stand.  •Maintain  cleanliness  and 

order  in  the  work  area? 

OVERHAUL  A  RECIPROCATING  ENGINE. 

(SEGMENT  O.  LEVEL  2) 

Student  Performance  Goal: 

•  Given : 

A  small  opposed  or  radial  engine,  a  work  station 
having  an  engine  overhaul  stand  and  necessary 
tables  and  parts  racks,  necessary  hand  and  spe¬ 
cialized  tools  and  fixtures,  an  overhaul  manual 
and  overhaul  inspection  sheets. 

•  Performance: 

With  the  use  of  the  overhaul  manual  the  student 
will  disassemble  the  engine,  label  and  store  the 
parts,  clean  the  parts,  inspect  the  parts  phvsical- 
lv,  visually,  and  with  non-destructive  testing, 
measure  the  parts  for  wear  and  identify  those  parts 
that  are  reusable  from  the  table  of  limits;  reassem¬ 
ble  the  engine;  and  record  all  findings  and  recom¬ 
mendations  on  the  overhaul  inspection  sheets. 


•  Standard: 

All  procedures  followed,  recorded  dara  on  the 
overhaul  inspection  sheets,  and  recommendations 
for  parts  rejection  will  be  correct  for  the  parti¬ 
cular  engine  and  the  engine  will  be  assembled 
mechanically  correct. 

Key  Joints  Feedback 

Engine  overhaul  •What  types  of  hand  tools 

equipment.  are  required  for  engine 

overhaul? 

•  What  types  of  power  equip¬ 
ment  and  presses  are  re¬ 
quired  for  engine  overhaul? 

•  What  are  the  advantages  of 
a  cradle-type  overhaul 
stand? 

•  How  can  an  engine  shipping 
box  be  used  as  an  engine 
overhaul  stand? 

•  How  are  special  overhaul 
tools  obtained? 

Engine  disassembly.  «How  is  engine  disassembly 
procedur.il  sequence  de¬ 
termined? 

•What  techniques  can  be  em¬ 
ployed  in  loosening  frozen 
fasteners? 

•  How  are  various  internal 
parts  of  the  engine  pro¬ 
tected  during  disassembly? 

•  How  are  parting  surfaces 
having  gaskets  or  "O" 
rings  separated  without 
damage? 

•  How  are  scuffs  and  scratches 
prevented? 

Storing  parts  during  «How  should  the  various 
overhaul.  parts  of  the  engine  be 

stored? 

•  What  are  the  correct  ways 
tor  labeling  the  various 
parrs  of  the  engine? 

•  How  should  parts  from  dif¬ 
ferent  assemblies  be 

gro uped? 

('leaning  the  engine.  •What  are  the  methods  used 
in  cleaning  parts  of  a  dis¬ 
assembled  engine? 

•  What  is  the  difference  be¬ 
tween  degreasing  and 
decarbonizing  ? 

•  What  arc  the  procedures 
used  for  cl-  aning  internal 
passages  of  an  engine? 

•  How  are  dissimilar  metals 
placed  in  a  gunk  tank? 


•  How  are  parts  protected 
during  sand,  nut,  and 
vapor  blasting? 

•  How  are  ball  and  roller 
bearings  cleaned? 

•  What  dangers  exist  from 
magnetism  to  anti-friction 
bearings? 

•  What  procedures  should  be 
used  for  drying  bearings 
and  how  should  they  be 
wrapped  to  prevent  the 
entry  of  dirt  ? 

Physical  inspection  #How  are  backlash,  firs, 

procedures.  and  clearances  inspected? 

•  How  are  studs  checked? 

•  How  are  flaking,  pitting, 
galling,  and  excessive 
wear  or  looseness  of 
liners  identified? 

•  How  are  bushings  checked 
for  cracks,  mutilation, 
scoring,  indications  of 
overheating,  looseness, 
and  excessive  wear? 

•  Describe  the  inspection 
techniques  for  crankcases, 
brackets,  adapters,  sumps, 
and  cover  plates,  for  cracks, 
nicks,  breaks,  surface 
smoothness,  of  parting 
surfaces,  obstructions  in 
drill  passages,  tightness 

of  plugs,  and  mutilation 
of  internal  threads  in 
tapped  holes. 

•  How  are  gears  examined 
for  evidence  of  improper 
tooth  bearing,  pitting, 
fatigue  cracks,  excessive 
wear  and  burns? 

•  How  are  shafts  examined 
for  straight  ness,  condition 
of  threads  and  splines, 
smoothness  of  bearing 
journals,  excessive  wear 
and  fatigue  cracks? 

•  How  are  oil  pipes  inspected 
for  dents,  cracks,  nicks, 
condition  of  flanges,  and 
those  oil  pipes  that  fit  in 

a  mating  bracket  or  hole  in 
the  crankcase  for  looseness 
of  fit? 

•  How  are  rivets  examined 
for  security  of  anchorage? 

Non-destructive  •W’hat  are  the  steps  in 

testing.  magnaf  luxing? 
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Overhaul  inspection 
sheets  and  table  of 
limits. 


Inspection  gauges, 
indicators,  and  devices. 


Engine  repairs. 


Hngme  assembly. 


•  How  are  parts  prepared 
and  inspected  with  Zvglo? 

•  Where  and  when  should 
Dy-Check  be  used? 

•  How  are  magnifying  glasses 
used  in  visual  inspection? 

•  Who  determines  the  limits 
specified  in  the  table  of 
limits? 

•  What  information  is  con¬ 
tained  in  the  table  of  limits? 

•  How  are  engine  overhaul 
inspection  forms  related  to 
the  table  of  limits  and  what 
readings  are  wrirten  on  the 
overhaul  inspection  sheets? 

•  What  does  the  term  "by 
selection"  indicate? 

•  How  should  micrometers, 
inside  micrometers,  micro¬ 
meter  depth  gauges,  small 
hole  gauges,  and  tele¬ 
scoping  gauges  be  used  in 
making  measurements  of 
engine  parts? 

•  Describe  the  steps  in  using 
a  dial  indicator. 

•  How  are  "go-no-go"  gauges 
used? 

•  Whar  repairs  are  permissible 
on  the  various  engine  parts? 

•  What  techniques  are  em¬ 
ployed  in  replacing  parts 
requiring  the  use  of  heat 
and,  or  cold? 

•  What  precautions  should 
he  observed  in  replacing 

a  part  in  an  assembly  con¬ 
taining  a  number  of  parts? 

•  What  arc  the  procedural 
steps  in  engine  assembly? 

•  How  is  proper  torque  and 
clearance  limits  attained? 

•  What  checks  should  be 
made  prior  to  tightening 
the  case  on  certain  small 
opposed  engines? 

•  How  does  internal  and 
external  safety  wiring 

and  safety  fasteners  differ? 

•  What  precautions  should 
be  observed  with  engines 
requiring  internal  timing? 

•  How  are  accessories  in¬ 
stalled  and  what  precau¬ 
tions  should  be  observed 
for  external  timing? 


•  How  is  the  engine  pre¬ 
pared  for  storage? 


Activities 


Check  Items 
Did  the  student: 


Engine  disassembly. 


Engine  cleaning. 


Inspection. 


Repair. 


Engine  assembly. 


•  Use  proper  procedures  and 
techniques  in  disassembly. 

•  Protect  the  parts  from 
dam  age. 

•  Label  parts  correctly. 

•  Store  the  parts  properly. 

•  Protect  the  parts  from 
damage. 

•  Clean  the  parts  and  pass¬ 
ages  thoroughly. 

•  Use  proper  inspection 
techniques,  materials, 
tools,  and  equipment. 

•  Interpret  the  table  of  limits 
accurately. 

•  Record  findings  on  overhaul 
inspection  sheets. 

•  Use  measuring  tools  cor¬ 
rectly. 

•  Follow  manufacturer’s  recom¬ 
mended  repair  procedures. 

•  Make  repairs  within  the 
limits  established  by  the 
manufacturer. 

•  Assemble  the  engine  in 
proper  sequence. 

•  Make  all  engine  securities 
correct. 

•  Check  all  clearance  and 
riming  measurements. 

•  Complete  the  assembly  with 
an  engine  that  was  mechani¬ 
cally  operated. 


2.  INSPECT  AND  REPAIR  RECIPROCATING  EN¬ 
GINES.  (FIT  --  4i'/2  hrs. ,  T  =  15';  hrs.,  L/S  = 
28  hrs.)  9  segments 

(UNIT  LEVEL  2) 


INSPECT  A  CYLINDER. 

(SEGMENT  A.  LEVEL  2) 


Student  Performance  Goal 

•  Given: 

A  cylinder  from  an  aircraft  engine,  appropriate  in¬ 
spection  tools  and  reference  manuals. 

•  Performance: 

The  student  will  inspect  und  determine  the  service¬ 
ability  of  a  cylinder. 
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•  Standard:  Key  Points 

The  student  will  correctly  judge  whether  the  cylin¬ 
der  should  be  rejected  or  returned  to  service.  Cleaning  of 

crankcases. 

Key  Points  Feedback 


Inspection  techniques. 


Limits  and 
tolerances. 


•  Describe  how  a  cylinder 
would  be  checked  for: 

a.  Out  of  round. 

b.  Taper. 

c.  Choke. 

•  What  physical  features 
would  make  it  possible  for 
a  mechanic  to  identify  a 
nitrided  cylinder? 

•  How  can  a  chromed  cylinder 
be  identified? 

•  When  inspecting  a  cylinder 
bore,  where  should  a  mechanic 
expect  to  measure  the  greatest 
wear? 

•  What  publications  will  con¬ 
tain  the  dimensional  limits 
applicable  to  a  cylinder? 


Inspection. 


Ac  In  it  ics 


Check  Items 
Did  the  student: 


Activities 


Inspect  and  judge 
the  serviceability 
of  a  cylinder. 


•  Correctly  interpret  the 
manufacturer’s  inspection 
information? 

•  Correctly  use  tools  and  in¬ 
terpret  the  table  of  limits? 

•  Correctly  judge  service¬ 
ability? 


Clean  and  inspect 
crankcases. 


leedback 

•  What  materials  ate  most 
generally  used  to  clean 
crankcases? 

•  What  characteristics  of 
magnesium  make  special 
handling  and  cleaning 
necessary? 

•  What  is  Zyglo  inspection? 

•  Describe  X-ray  inspection. 

•  What  is  Dy-check  inspec¬ 
tion? 

•  What  inspection  procedure 
may  be  used  to  inspect 

the  oil  passages  in  a  crank¬ 
case? 

•  What  precautions  should 
be  observed  when  removing 
plugs  from  the  passage¬ 
ways  in  a  crankcase? 

•  Describe  the  difference 
between  visual  inspection 
and  dimensional  inspec¬ 
tion  of  a  part. 

Check  Items 
Did  the  student: 

•  Use  correct  techniques  to 
clean  and  inspect  the 
crankcases? 

•  Recognize  and  identify 
the  visual  defects? 


DETECT  DEFECTS  IN  CRANKCASE  ASSEMBLIES. 

(SEGMENT  B.  LEVEL  2) 

S'udent  Performance  Goal 

•  Given: 

A  written  list  of  probable  defects,  crankcases  that 
exhibit  one  or  more  of  the  defects,  rnd  the  neces¬ 
sary  inspection  equipment. 

•  Performance: 

Provided  with  a  list  of  the  probable  defects,  the 
student  will  clean,  visually  inspect  and  detect  the 
defects  present  in  the  specimen  crankcase  assem¬ 
blies. 

•  Standard: 

The  student  will  detect  all  of  the  defects  in  the 
crankcase  assemblies. 


REMOVE  AND  REPLACE  A  STUD. 

(SEGMENT  C,  LEVEL  2) 

Student  Performance  Goal 

•  Given: 

An  aircraft  engine  component  that  has  a  damaged 
or  broken  stud  and  the  necessary  tools. 

•  Performance: 

The  student  will  remove  a  damaged  stud  and  install 
a  replacement  stud. 

•  Removal  of  the  damaged  stud  will  not  cause  further 
damage  to  the  component.  The  replacement  stud 
will  maintain  a  class  3  thread  fit. 

Key  Points  Feedback 

Removal  of:  »Name  and  describe  the  use 

of  some  of  the  tools  that  are 
a.  Damaged  studs.  used  to  remove  studs. 
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b.  Broken  studs.  »ln  what  manner  does  the 

technique  used  to  remove 
a  broken  stud  differ  from 
the  procedure  used  to  re¬ 
move  a  stud  that  has  de¬ 
fective  threads? 

•  How  would  the  removal  of 
a  stud  from  an  aluminum 
case  differ  from  the  proce¬ 
dure  used  on  a  steel  or 
magnesium  case? 

Installation  of  studs.  #How  are  t.003  oversize 
studs  identified? 

•  How  is  the  material  from 
which  a  stud  is  manufac¬ 
tured  identified? 

•  What  procedure  should  a 
mechanic  follow  if  a  spe¬ 
cial  stud  driving  tool  is 
not  available? 

•  What  is  a  helicoil? 

Activities  Check  Items 

Did  the  student: 

Remove  and  install  a  •  Remove  the  stud  without 

replacement  stud.  further  damage  to  the  case? 

•  Verify  the  condition  of  the 
threads  in  the  case  and  on 
the  replacement  stud? 

•Maintain  alignment  of  the 
stud? 

•  Maintain  correct  dimensional 
height  of  the  replacement 

st  ud? 

SELECT  SERVICEABLE  BEARINGS. 

'SEGMENT  D,  LEVEL  2) 

Student  Performance  Goal 

•  Given: 

A  random  display  of  bearings  which  may  display 
evidence  of  impending  failure,  an  applicable  table 
of  limits  and  tolerances  and  the  necessary  inspec¬ 
tion  tools. 

•  Performance: 

The  student  will  identify  serviceable  bearings  by 
means  of  visual  and  dimensional  inspection.  He 
will  also  identify  failed  or  failing  bearings  within 
the  displayed  group  of  bearings  and  when  given  a 
written  list  indicating  w:iere  these  bearings  are 
located  within  an  engine  will  describe  how  these 
beatings  could  be  detected  in  an  operating  engine. 


•  Standard: 

The  Student  will  identify  faulty  bearings  without 
error.  He  will  use  correct  nomenclature  as  a  part 
of  the  description  and  explanations  of  symptoms 
which  would  indicate  impending  bearing  failures. 

Key  Points  Feedback 

Visual  inspection  »What  is  the  indication  of 

of  bearings.  acid  etch  in  a  bearing? 

•  What  is  the  source  of  the 
acid  that  etches  a  bearing? 

•  How  will  lack  of  adequate 
lubrication  affect  bearing 
wear? 

•  How  will  worn  bearings  in 
an  engine  affect  the  opera¬ 
ting  oil  pressure  of  that 
engine? 

•  How  will  misalignment 
during  installation  of  a 
beating  affect  bearing  wear? 

Activities  Check  Items 

Did  the  student: 

Select  serviceable  »Correctly  interpret  limits 

bearings.  and  tolerance  charts? 

Identify  faulty  »Recognize  100%  of  the  un¬ 
bearings.  serviceable  bearings? 

Describe  symptoms  .Associate  failure  with  how 

of  bearing  failure.  the  defect  could  be  detected 

in  an  operating  engine? 

DIMENSIONALLY  INSPECT  A  CRANKSHAFT. 

(SEGMENT  E,  LEVEL  2) 

Student  Performance  Goal 

•  Given: 

A  crankshaft  from  an  aircraft  engine,  the  necessary 
inspection  tools  and  reference  manuals. 

•  Performance: 

The  student  will  check  crankshaft  "run-out,”  mea¬ 
sure  rod  and  main  bearing  journals  and  judge  whether 
the  crankshaft  meets  dimensional  tolerance. 

•  Standard: 

Inspection  procedure  and  measurements  will  meet 
return-to-service  quality. 

Key  Points  Feedback 

Crankshaft  run-out.  »How  may  a  check  of  crankshaft 
run-out  be  accomplished  on  a 
a.  Flange.  completely  assembled  engine? 
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b.  Shaft.  «When  accomplishing  a  "run¬ 

out”  on  a  crankshaft  that 
has  been  removed  from  the 
engine,  why  is  it  necessary 
that  the  "V”  blocks  or 
rollers  be  concentric? 

•  Why  is  it  necessary  to  use 
"V”  blocks  or  rollers  to 
check  the  "run-out”  of  a 
crank? 

•  How  are  the  center  mains 
checked  for  alignment? 

•  What  is  the  tool  or  gauge 
that  is  used  to  check  align¬ 
ment? 

•  What  effect  does  an  out-of¬ 
round  main  journal  have  on 
the  alignment  check  of  a 
crankshaft? 

Measurements.  »Why  aren’t  the  bearing 

journals  measured  adjacent 
to  the  bearing  oil  supply 
hole? 

•  What  are  the  minimum  mea¬ 
surements  that  would  be 
necessary  to  detect  an  out- 
of -round  condition? 

•  If  a  crankshaft  is  dimen¬ 
sionally  satisfactory,  is  it 
automatically  airworthy? 

Activities  Check  items 

Did  the  student : 

Make  set-up  and  check  ^Demonstrate  correct  proce- 
crankshaft  run-out.  dure  and  tool  use5 

Measure  crankshaft  ^Correctly  interpret  limits 

journals.  and  tolerances? 

IDENTIFY,  REMOVE  AND  REINSTALL  PISTON 
AND  KNUCKLE  PIN  RETAINERS. 

(SEGMENT  F,  LEVEL.  2) 

Student  Performance  Goal 

•  Given: 

Pistons,  piston  pins,  master  rods  and  knuckle  pins 
with  various  types  of  pin  retainers  and  the  applicable 
manufacturer’s  manuals. 

•  Performance: 

Provided  with  examples  of  the  various  types  of 
pistons  and  knuckle  pin  retainers,  the  student  will 
correctly  name  and  identify  each  type.  He  will  re¬ 
move  and  reinstall  at  least  one  type  of  retainer. 


•  Standard: 

Removal  and  reinstallation  of  the  retainer  will  be 
in  accord  with  the  procedure  specified  in  the 
manual  and  will  be  accomplished  without  damaging 
the  retainer  of  the  engine  component. 

Key  Points  Feedback 

Piston  pin  retainers.  «What  is  a  full-floating 
piston  pin? 

•  Name  and  describe  three 
types  of  piston  pin  re¬ 
tainers. 

•  How  would  a  mechanic  de¬ 
termine  the  correct  proce¬ 
dure  for  removal  and  re- 
installation  of  a  piston 
pin  retainer? 

Knuckle  pin  retainers.  »What  inspections  should 
be  made  to  determine  the 
serviceability  of  a  knuckle 
pin  retainer? 

•  Why  are  some  knuckle 
pins  pre-positioned? 

Activities  Check  Items 

Did  the  student: 

Remove,  inspect  and  •Follow  correct  procedures? 

reinstall  piston  pin,  »Correctly  use  tools? 

knuckle  pin  and  re-  ^Observe  safety  precautions? 

tainers. 

IDENTIFY,  DIMENSIONALLY  INSPECT  VARIOUS 

CAMS  AND  CAM-FOLLOWERS. 

(SEGMENT  G,  LEVEL  21 

Student  Performance  Goal 

•  Given: 

A  typical  camshaft,  cam  ring,  cam-followers,  the 
precision  measuring  tools  and  appropriate  reference 
information. 

•  Performance: 

The  student  will  identify  the  components,  dimen¬ 
sionally  inspect  and  describe  the  operation  of  the 
valve  mechanisms.  He  will  disassemble,  assemble 
and  test  zerolash  lifters. 

•  Standard: 

Correct  nomenclature  will  be  used  to  identify  the 
components  and  describe  the  operation  of  valve 
mechanisms.  Measurements  will  be  accurate  but 
components  need  not  be  of  return-to-service  quality. 
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Key  Points 


Feedback 


Valve  mechanisms. 

a.  Cam  rings. 

b.  Cam  shafts. 


c.  Cam-followers. 


•  What  number  of  cam  tracks 
may  be  on  each  cam  ring 
or  plate? 

•  What  is  a  ramp  on  a  cam 
lobe? 

•On  opposed  engines,  what 
are  the  relationships  of 
the  lobes  on  the  camshaft 
and  the  number  of  valves  in 
the  engine? 

•  How  does  a  mechanic 
measure  the  height  of  a 
cam  lobe? 

•  What  is  zerolash  valve  lifter? 

•  What  parts  of  a  zerolash 
lifter  assembly  are  not 
interchangeable? 

•  What  effect  will  a  flat  or 
struck  lifter  have  on 
valve  operations? 


Activities 


Check  Items 

Did  the  student: 


Describe  valve 
operation. 


Inspect  and  test  a 
zerolash  valve  lifter. 


•  Correctly  interpret  the 
reference  information? 

•  Use  correct  nomenclature 
and  terminology  as  a  part 
of  the  description  of 
operation? 

•  Follow  correct  procedures 
and  carefully  handle  com¬ 
ponents  and  inspection 
tools? 


i.NSPECT,  REFACE  AND  RESEAT  VALVES  IN  A 
CYLINDER. 

(SEGMENT  H,  LEVEL  2) 


•  Standard: 

The  refaced  and  reseated  valves  will  not  leak  when 
checked  in  accordance  with  the  manufacturer’s 
overhaul  instructions. 


Key  Points 


Fc edback 


Types  of  valves  and 
valve  materials. 


Valve  seats  and  face 
angle. 


Valve  guides. 


•  What  special  characteristics 
are  required  of  aircraft  ex¬ 
haust  valves? 

•  What  is  a  sodium  filled  valve 
and  what  are  the  special 
characteristics? 

•  W'here  is  stellite  used  in 
valve  construction  and  what 
is  the  advantage  to  the  use 
of  this  material ? 

•  What  is  the  significance  of 
of  the  angle  of  the  valve 
face? 

•  What  material  is  used  in 
the  construction  of  valve 
seat  s? 

•  How  are  valve  seats  retained 
in  the  cylinder  head? 

•  What  is  the  general  proce¬ 
dure  to  be  followed  in  the 
installation  of  a  valve  guide? 

•  How  does  concentricity  of 
the  valve,  seat  and  guide 
affect  the  valve  installation? 

•  If  a  mechanic  is  installing 
both  a  valve  seat  and  a 
valve  guide,  what  is  the 
installation  sequence? 

•  How  is  valve  stretch  mea¬ 
sured? 

•  What  is  the  desired  width 
of  contact  between  the 
valve  face  and  the  valve 
seat  ? 


Student  Performance  Goal 
•  Given: 

An  aircraft  engine  cylinder  containing  valves, 
valve  spring  assemblies,  appropriate  reference 
information  and  the  required  tools. 


Activities 


<  beck  Items 

Did  the  student : 


Inspect  the  valves. 
Reface  and  reseat  a 
valve. 


•  Follow  correct  procedures? 

•  Correctly  use  tools? 

•  Check  valves  for  leakage? 


•  Performance: 

The  student  will  inspect  the  valve  assemblies, 
then  reface  and  reseat  the  valves.  He  will  inter¬ 
pret  the  manufacturer's  overhaul  instructions  and 
describe  the  replacement  of  valve  guides  and 
valve  seats. 


INSTALL  CYLINDER  ASSEMBLY  ON  AN  ENGINE 

(SEGMENT  I,  LEVEL  2) 

Student  Performance  Goal 
•  Given: 

A  piston,  pin,  tings,  cylinder  assembly,  seals, 
gaskets,  necessary  tools  and  reference  manuals. 
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b.  N'i-c  1.1 1  r«iv»i 


•  Per form. hr  e ' 

The  -undent  viU  (jr-uik  the-  aiiisuuc:ion  features 
of  a  piston,  tint’s  .inu  cvlindei  assembly.  Me  will 
inspect  tile  c  ’inponencs.  fit  the  pins  and  rings  to 
the  piston  and  install  M  i  -  assembly  m  the  cylinder 
and  torque  the  c  ylindei  r<>  .»:i  engine. 

•  standard: 

The  student  will  use  correct  nomenclature  ami  ter¬ 
minology  as  part  of  the  description  and  explanation. 
All  work  will  be  in  ic  cord  with  the  rnanuf  acturer '  s 
specifications. 

Kt  \  I’mnt:--  /  «  <  r 


(ion  st  r  uc  t  i  on  1  e  at  ur  c  s : 
a.  Pistons. 


b.  Rings. 


c.  King,  pi  scon  and 
cylinder  fit. 


Use  of  manuals; 
a.  procedure: 


•  What  is  a  cam  ground  piston? 

•  Why  are  relatively  large- 
clearances  necessary  be¬ 
tween  piston  and  cylinder 
walls? 

•  Describe  the  different 
shapes  ot  pi  s' on  heads. 

•  What  i.i  tl.c  lu'iction  of  a 
piston  ring  > 

•  Whv  are  ring  clearances 
greater  on  the  upper  rings 
of  a  piston? 

•  Wb v  iir v  .sum  e  r i  ng  s  c  hr  om  e 
plat  od? 

•  Wh  it  precautions  apply  to 
the  use  .>f  c  hrome  rings? 

•  What  is  side  clearance  of 
a  ring? 

•  What  is  ring  end-gap > 

•  What  procedure  is  necessary 
to  measure  the  side  clearance 
of  wedge  type  r  i  ng  s ? 

•  Mow  are  cylinders  attached 
to  a  po vc tease? 

•  Why  is  the  master  rod  cylinder 
installed  first  on  radial  en¬ 
gines? 

•  Why  is  i:  important  that  the 
piston  rings  be  inspected 
before  installation  of  a 
cylinder  ? 

•  Why  should  the  crankcase 
base  area  be  inspected  be¬ 
fore  inst  illing  a  cylinder? 

•  Whv  is  the  cylinder  piston 
and  ring  assembly  lubri- 
rated  before  assembly? 

•  What  is  a  ring  compressor? 

•  Mow  may  a  mechanic  dis¬ 
tinguish  between  a  cylinder 
hold  down  stud  and  a  cap¬ 
screw? 


•  !  >c  : • . ,  ibc  some  ol  the  spe¬ 
cial  .unhidur  ions  of  tool 
otien  repaired  for  torquing 
ot  «.  •*  1  inder  i».i  e  nuts. 

•  Why  !  •  a  special  torque 
and  -sequence  ol  torquing 
often  re*  ommended  on 

c\  finder  bases? 


(.in  <  /  v 
Did  the  student: 


hit  rings  to  piston. 


Install  piston  and 
cylinder  to  the  engine. 

Torque  cylinder 
to  engine. 


•  (’heck  side  and  eru 
c  i  ear  an  ce  s  of  r  i  ng  s  ? 

•  hollow  correct  procedures 
and  correctly  use  tools? 

•  Check  clearance  of  piston 
ro  cylinder  and  piston  pin 
to  piston? 

•  Use  correct  nomenclature 
and  terminology  ? 

•  Maintain  required  standards? 


3.  INSPECT,  CHECK,  SERVICE  AND  REPAIR 
OPPOSED  AND  RADIAL  ENGINES  AND  RE¬ 
CIPROCATING  ENGINE  INSTALLATIONS. 

(FIT  -  5l  his.,  T  c'jv;  hr.s..  L  S  30*. ■  nr  s.  3 

12  segments 

UNIT  LEV?-,  3 


CHECK  AND  RIG  CABLi:  OP  HR  AT  HD  AND  PUSH- 
PULL  ENGINE  CONTROLS. 

{SEGMENT  A ,  ;.£vEL  3 


Student  Performance  Goal 


•  Given: 

An  engine  control  system  incorporating  cable  and 
push-pull  operated  controls  and  the  manual  .■•ppli- 
cable  to  the  system. 

•  Performance: 

The  student  will  inspect  and  operationally  check 
the  engine  control  sv stem  on  a  mock-up  >r  in  the 
aircraft.  Me  will  correct  minor  defects  and  or  rig 
the  sc  stem. 

•  Standard: 

The  correction  of  defects  and  or  rigging  of  the 
system  will  result  in  a  coniroI  system  which  func¬ 
tions  within  the  tolerances  specified  in  the  manual. 
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c  t  c 


(  'able  I'pcrart-J  c.i 
giru-  control  s. 


st.-t'Ull  ”'I:  ,;i  Mf 


•  V. j  •  r  i  •  ■}  vr:,.‘r.l  j:.c  of 
the-  to’ low  me  compi»:;enr  * 

.  •  :•  ip .i\  l>v  mu  i  abed  in 
the  control  - -v sicm: 

a.  Ouadrantr 

b.  He !  K : . : : . k  ' 

..  .  I  .irnbuckle  a^  .tmi'iv  f 
l-ricHon  adjustment ? 

«.  .  Ml.  !;  i  i-  / 

!  Fork  tongue  and 
r  c-rm mu!  ? 

v.  i'u! lev  and  pu!le\  guard? 

h.  l*airlc.i.i> 

i.  \  aromatic  tensioner? 

•  What  i.-  the  purpose  of 
"cushion”  or  ” springbuck” 
in  tin*  rilling  at  controls? 

•  Where  • bould  cable  tension 
be  measure'!  in  a  cable 
>pe:ated  throttle  system? 

•  V,  h  a  would  be  the  effects 

. > t  r.\;  t-v. jve  and.  or  insuf- 
1 1  civ.:  v  able  tension  } 

•  Name  ••"iiH'  or  the  t-rpine 
controls  that  may  be  cable 
o'.'crai  ed? 


trier .  •  ■  :>u  m  i. 


m  engine 


»  hat  a>  t.  t  he  t  wo  prtn  „  ip.b 
k ; n ■  i '  »'•  push-pull  engine 
v  rrro!  s stem 

•  V.  ; > . i  i .  -  are  used  to 

r i.e  rad  ends  of 
•  :  •  ;*u!.  i  antrol 

•  a  belle.:  ink? 

•  -:':i  of  the  ab- 

:  f  Ivxibie  type 
r  i :  . f:  ’  c.-nr.-t >1  ? 

•  .  •  ’  ’  aat  '  nni.st  be 

a.  i  served  v.  hef:  clamping  or 

■apt  flexible  push- 

I'uii  controls' 


K  V.(  0(..W.1;  AM)  ID!  IN  III  V  1 A  NAM  If  MN(,1\T 
Mt )l  XT’s. 

(  SE  GMEN^  B.  /  PL.  t  > 

student  Perlormaru  e  (»oa! 

•  t  jiven : 

A  Jj  .p!a\  teat  unrig  the  dilferenr  types  ot  engine 
mounting  systems. 

•  Performance: 

The  srudepa  will  recognize  the  components  of  an 
engine  dynamic  suspension  system  and  explain 
the  purpose  and  operating  principles  of  the  system. 

•  Standard: 

The  student  will  point  to  the  components  and  use 
the  correct  name  when  identifying  the  parts  of  th~ 
system. 


Ki  \  /Va.e 

Dynamic  suspension 
system. 


/hi  din.i-k 

•  How  are  the  torsional  loads 
absorbed  *n  a  dynamic  sus¬ 
pension  system? 

•  How  does  aging  of  the  neo¬ 
prene  or  rubber  portions  of 

a  dynamic  suspension  affect 
engine  droop? 

•  How  will  aging  and  deteriora¬ 
tion  affect  the  quality  of  a 
dy  n  arnic  suspension  system? 

•  What  is  a  dvnatoca!  mount5 


RECOGNIZE  l.'N BAD AN (  K  and  "CRITICAL  VIBRA¬ 
TION  RANGE*  OF  PROPELLERS. 

fSEGVEN  T'  C ,  lEvEu  2 

St Uile rt  Performanc  e  Goal 
•  C»  i  yen: 

Aircraft  Specif i  union  Sneer  s.  manufact urer * s  pub¬ 
lic  arions  and  a  list  n|  ten  conditions  which  might 
result  in  prope  ller  vibration. 


Cl 


lb  •  ’  he 


■  1*  nr. 


•  ]  .diow  >he  pr-H  cdures  sp e 
.  ji  i  v.l  »n  r he  r.:  wiuaj  ? 

•  f  '•  (••  •*  -.afet*.  t  tec  -Hit  lonsr 

#‘d  r  :■  .•?  r  '•  v  v  abii  sh  the 

■  :  Id  i- 


•  Pei  tor  mane  c. 

The  student  w:l!  explain  the  effects  of  propeller 
jnbalan-  e  »n  ctyit.v  operation,  ami  wbien  provided 
with  appropriate  reference  materials,  will  recognize 
the  conditions  of  critical  vibration  range  in  a  given 
engine  propeller  combination. 

•  standard: 

I  he  student  will  use  correct  nomenclature  and 
|  hr.iseologv  when  describing  prop'dier  unbalance. 

H'  will  recognize  critical  \  ibrat  ion  ranges  as  tden- 


to 


uu.  mi  i 


Kt  \  I’  :nfs 

Effect  of  propeller 
unbalance  on  entwine 


Harmonic  vibrations. 


Range  marking  ami 
pi  acarding. 


/  >  A 

•  (ate  five  examples  that  may 
contribute  to  >  in  balance  of 

a  propeller. 

•  Khar  damage  may  result 
from  an  unbalanced  pro¬ 
peller? 

•  Define  a  ’critical  range’* 
vibration. 

•  Why  should  propeller  cri¬ 
tical  ranges  be  avoided 
during  engine  operation? 

•  What  provisions  are  made 

to  help  a  pilot  and  mechanic 
avoid  the  ’’critical  range  ’  ? 

(  bx  ii  If  *•  s 
Did  the  student : 


l.’se  the  aircraft  spe¬ 
cifications  to  identify 
an  example  of  a 
"critical  range" 
vibration. 


•  i  ’-e  correct  nonenclature 
and  term ino log v? 

•  (.orreetjv  interpret  the  spe¬ 
cification  ■*? 


OP  MR  ATM  AN  ENGINE  AT  VARIOTS  POWHR 
SETTINGS. 

.'SEGMENT  C .  LEVEL  3, 


Student  Performance  Goal 

•  (liven: 

An  operable  aircraft  engine  on  an  aircraft  or  in  a 
test  cell  and  the  manufacturer’s  operation  manual 
for  that  engine. 

•  Performance: 

The  student  will  operate  the  engine  and  demon¬ 
strate  how  to  establish  take-off  dumb  and  cruise 
power  settings.  He  will  describe  the  factors  to  be 
considered  during  prolonged  high  power  operation. 

•  Standard: 

Operation  of  the  engines  will  be  exactly  in  accord 
with  the  manufacturer’s  recommended  procedure. 
When  provided  with  a  list  of  operating  conditions, 
i.e..  various  powers,  etc.,  he  will  correctly  identify 
SO  percent  of  the  indications  that  would  be  con¬ 
sidered  critical. 

Ke\  l' dint  v  /  •  «  tibtu  * 

Engine  operating  •Describe  the  procedure  for 

procedures.  starting,  operating,  and  stop¬ 

ping  an  aircraft  engine. 


Compliance  with 
recommended  pro¬ 
cedures. 


•  Detine  the  various  p--*wer 
■ett ;  Ng  i.e. .  f  uke-of  t 

c  r  u  i  s  f  ,  e  l 

•  Why  are  powr-r  set  ring - 
different  for  t ak«-of» . 
climb,  descent.  etc.? 

•  \hat  procedure  should  he 
In  l  lowed  wjien  changing 
the  i-'Wer  settings  lor  an 
e  1 1  g :  n  e  ? 

•  Wh.it  is  the  relat:.*nship 
of  power  serving  and  en¬ 
gine  lit  cor  ’time  let  ween 
overhaul  '  ? 

•  What  wi !  1  be  : hr  effect  of 
an  e*ci'  > si  ved.  lean  mix¬ 
ture  . « ur  i  n  g  ;g :  i  p<  ■  .v  e  r 

operation 

•  »  hai  :  s  toe  c-tlecr  ru  \ 
mixtuie  during  prolonged 

i'igh  P<  ver  Out:  :;t  > 

1  ■  -  /:>  ”  s 

Did  r c  *•  i  • 


Operate  an  engine  to 
demons? rat c*  various 
power  settings. 
Identify  critic  a! 
operating  conditions. 


•  <  orrcwti  .Uctprc:  the 
operator  manual  ' 

•  1  st-  correct  is. -me nc ! a:  ur e '* 

•  Ob  ->c  rve  ^ . ii  - •  t .  prec  .»ut  ions 


ADJUST  OIL.  PRESS!.* RE. 

iEuMEM  E,  L  E  .  E  _  3' 


Student  Performance  Goal 

•  Given: 

An  operable  engine  (mounted  .n  a  stanj  <•-  .-h  an 
airplane,'  and  the  mu;: •:/ u,  : urer  s  spec  u  R  ations. 

•  Performance: 

The  student  will  operate  'he  ergif.*  and  record  the 
operating  oil  temperature  and  ml  pressure.  He 
will  then  interpret  the  manufacturer  -•  instructions 
and  adjust  the  oil  pressure  to  ci  rtortn  l.  the  spe- 
c  if  ications. 

•  Standard: 

The  operating  procedures  described  in  the  manual 
will  be  followed.  The  .u!|us* m/ tit  of  pressure  w,ii 
result  in  a  final  ndnistment  within  the  specified 
toi  erancc. 


27  A 


Lubric  arion  sv  stems. 


In  strum  ent  indications. 


Oil  pressure  adjust- 

men  r  s. 


•  What  reference "  w.uld  a 
mechanic  use  to  determine 
the  r.initi*  of  oil  pressure 

■  ifn'J  temperature  rhut  was 
acceptable  t«»r  a  particular 
e  tip  me ' 

•  Haw  are  the  operating 
ranges  1  or  oil  pressure 
and  temperature  indicated 
or;  the  instruments  in  the 
cockpit ; 

•  How  does  oil  pressure  and 
temperature  aiUct  the 

vi scosit •,  of  oil ? 

•  Describe  some  of  the  m«li - 

,  ittons  that  would  induati 
a  malfunctioning  lubrication 
sv  stem. 

•  What  references  w  u\d  a 
mechanic  use  to  determine 
the  correct  procedure  for 
ad  Listing  oil  pressure  on 

engine? 


<  bi  t  <  hi 

Did  the  student: 


Operate  a:t  enuic.e 
and  record  operating 
oil  pressure  an. I  rem 
per at  ore. 


Adject  oil  pres.-.-jre. 


•  Ob* -verve  proper  pro- start 
safety  precaution  s? 

#]•»)!■' w  correct  run-up  pro 
ce.iut  e.*-V 

•  LorrecHv  interpret  and  re¬ 
cord  instrument  indications? 

•  f  oiiow  procedures  speci¬ 
fied  in  the  manual 

•  f- allow  v  or  reel  shut-down 
procedures? 


<  Hid  K  OIH-.K  ATION  Oh  AN  OH.  D!I.(  TION  SVSTFM. 

•' SEGMtiM  r  F" ,  LEVEi.  3 


‘studfcr  I'eriormam  e  (ioal 


•  t  nvcii: 

An  operubH*  engine  equipped  with  an  oil  diluri  m 
s\  .tern  written  msf ructions  and  ,»  list  describing 
five  ;  ruiinc  maitum  rions  or  indication s  that  would 
he  associated  with  niulf unctions  of  an  oil  dilution 
s\  stem  "i  low  os;  supplv. 

#  Perferniarn  e: 

Ar  the  conclusion  ol  an  cue  ok  >pc;.ifton.d  check, 
the  student  will  dilute  an  engine  . > i !  stem.  He 
will  observe  the  indication  of  normal  operation  and 
wren  provided  with  a  list  f  conditions  describing 


various  engine  malfunctions,  will  recognize  and 
descr.be  fhe  effects  of  a  leaking  oil  dilution  valve, 
or  a  low  oil  supply  in  the  operation  of  an  engine. 
He  will  detect  the  sou:  ce  ol  oil  leaks. 


•  Standard: 

Operation  of  the  oil  dilution  svstem  will  be  fully  in 
accord  with  the  operating  procedures  prescribed  by 
the  manuf acturer.  Correct  nomenclature  and  ter¬ 
minology  will  be  used  as  parr  of  the  explanation  of 
malfunctions  of  the  oil  system. 

hi  v  Points  l  t  t  db(U  k 


Oil  dilution  svstem: 
a.  Purpose. 


b-  (  omponent.s. 

c.  Operation. 


l  ow  oii  supply. 


•  When  is  oil  dilution  used? 
How  frequently  should  the 
engine  lubricating  oil  be 

d  1 1  u  re  d  ? 

•  How  and  where  is  the  'uel 
vidmitred  to  the  oil  system? 

•  What  are  the  indications 
thaf  oil  dilution  is  taking 
place? 

•  ‘Writ  factors  determine  the 
duration  of  oil  dilution? 

•  -hat  ir.av  lesolt  if  an  engine 
is  operared  for  an  extended 
period  of  time  with  a  leaking 
oil  di  !ut  ion  valve? 

•  How  is  the  quant irv  of  oil 
measured  in  an  aircraft  en- 


g  i  n  t-  ? 

•  What  reference  public  a?:en 
w.iuld  spfcifv  the  minimum 
q  aunt  it  v  ol  oil  required  for 
a::  engine-’ 

•  How  will  the  quant  it  v  of  oil 
affect  Die  nil  icniper ar  or  e  ? 

•  What  effect  wj|j  a  low  oil 
supply  have  on  the  oil 
pressure  ? 

Loss  of  oil  through  •  What  effect  will  worn  or 

bre.it hers.  stuck  piston  rtrvs  have  on 

internal  pcessutes  vn  the 
c  rank  case  of  an  engine? 

•  What  section  of  an  engine 

.•  s  normal l v  vented  to  atmos¬ 
pheric  pressure? 

Loss  of  oil  through  •  What  effect  doe1-  crankcase 
seals  and  gaskets,  etc.  pressure  have  on  engine 
opera:  i  on  ? 

•  it  c •  i i  is  being  thrown  from 
the  propeller  shaft  seal,  what 
is  the  probable  cause5 

•  If  oil  is  found  leaking  around 
the  rocker  cover,  what  is  the 
probable  <  ausr  of  the  leal;5 


1 

! 
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b.  Operation. 


T 


•  If  oil  is  leaking  at  the 
accessory  case,  what  seals 
may  have  failed? 

•  How  are  push  rod  housings 
sealed  against  oil  leakage? 

Activities  Check  Items 

Did  the  student: 


Operate  an  oil  dilution 
system. 

Describe  at  least  two 
effects  of  leaking  oil 
dilution  valve. 

Locate  the  source  of 
oil  leaks  on  an  operable 
engine. 


•  Follow  the  prescribed  pro¬ 
cedure  and  observe  safety 
precautions? 

•  Use  correct  nomenclature 
as  a  part  of  the  explana¬ 
tions? 

•  Analyze  to  determine  the 
probable  cause  and  source 
of  leak? 

•  Use  reference  manuals  to 
determine  types  of  seals, 
breathers,  etc. 

•  Follow  a  logical  procedure 
to  detect  the  source  of 
leakage? 


c.  Identifying  mal¬ 
functions. 


Activities 


•  What  are  some  of  the 
causes  for  mag  "drop”? 

•  How  may  a  mechanic  de¬ 
termine  the  minimum  and 
maximum  magneto  drop 
permitted  on  an  aircraft 
engine? 

•  What  symptom  would  indi¬ 
cate  an  "open”  in  a  mag¬ 
neto  harness  during  a 
magneto  check? 

•  What  are  some  of  the  faults 
in  the  ignition  system  that 
would  result  in  a  "cold” 
cylinder? 

•  When  is  a  cold  cylinder 
check  performed? 

•  How  will  a  cold  cylinder 
affect  a  power  check? 

•  How  will  a  cold  cylinder 
affect  the  indication  of 
cylinder  head  temperature? 

Check  Items 
Did  the  student: 


PERFORM  AN  IGNITION  CHECK  ON  AN  OPERATING  Perform  ignition 
ENGINE.  check. 

(SEGMENT  G.  LEVEL  3) 


Student  Performance  Goal  Detect  a  "cold” 

cylinder. 

•  Given: 

An  operable  reciprocating  engine  equipped  with  a 
dual  ignition  system  and  the  associated  operations, 
instructions  or  procedures. 


•  Follow  the  correct  proce¬ 
dures  and  operationally 
check  the  system  as  tecom- 
mtnded  by  the  manufacturer. 

•  Attain  operating  tempera¬ 
tures  before  attempting  to 
locate  the  faulty  cylinder? 

•  Identify  at  least  three 
probable  causes  for  the 
malfunction? 


•  Performance: 

The  student  will  perform  an  ignition  check  on  an 
operating  engine  and  interpret  the  results  of  this 
check.  The  instructor  will  then  introduce  a  fault 
into  the  ignicion  system  which  will  result  in  a 
"cold”  cylinder.  The  student  will  detect  this 
cylinder  condition  and  describe  three  probable 
causes  for  this  condition. 

•  Standard: 

The  operational  check  of  the  ignition  system  will 
be  fully  in  accord  with  the  prescribed  procedures. 
Detection  of  the  cold  cylinder  will  be  prompt  and 
the  explanation  of  three  probable  causes  will  in¬ 
volve  use  of  correct  terminology  and  nomenclature. 

Key  Points  Feedback 

Ignition  system  checks.  »When  is  a  magneto  check 
performed? 

a.  Magneto  switch  »What  check  may  a  mechanic 
circuitry.  make  to  detect  a  "hot  mag"? 


INSTALL  AND  TIME  A  MAGNETO  TO  AN  ENGINE. 

(SEGMENT  H,  LEVEL  3) 

Student  Performance  Goal 

•  Given: 

An  operable  engine,  a  magneto  and  the  manufac¬ 
turer’s  manual  or  instructions  and  equipment  for 
the  installation  and  timing  of  a  magneto  the  the 
engine. 

•  Performance: 

The  student  will  interpret  information  from  the 
manual  or  information  sheet  and  install  and  time 
the  magneto  to  the  engine. 

•  Standard: 

The  procedure  will  be  followed  without  exception. 
The  magneto  installation  and  timing  will  be  of 
return-to-service  quality. 
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Key  Points  Feedback 

Manuals,  procedures.  »What  hazard  is  involved  in 
"memorizing”  a  magneto 
timing  procedure? 

•  Why  does  ignition  occur  in 
advance  of  top  center  piston 
travel? 

•  Why  is  ignition  timing  spe¬ 
cified  in  terms  of  crank¬ 
shaft  position  rather  than 
piston  position? 

•  In  general,  what  prepara¬ 
tions  are  necessary  before 
installing  a  magneto? 

•  How  does  a  mechanic  de¬ 
termine  that  the  magneto 
is  ready  for  installation  to 
the  engine? 

•  What  tools  and  equipment 
are  required  to  install  and 
time  a  magneto  to  an  engine? 

•  Why  is  it  necessary  that 
gear  train  backlash  be  re¬ 
moved  when  timing  a  mag¬ 
neto  to  an  engine? 

•  What  safety  precaution  will 
assure  that  the  magneto 
does  not  fire  during  the 
magneto  timing  procedure? 

Activities  Check  Items 

Did  the  student: 


Install  and  time  a  •Follow  the  procedures  pre- 

magneto  to  the  engine.  scribed  in  the  manual? 

•  Properly  use  tools  and 
equipment? 

•Observe  safety  precautions? 

•  Achieve  desired  accuracy? 


•  Standard: 

The  procedure  specified  will  be  followed  without 
exception.  The  adjustments  will  result  in  a  condi¬ 
tion  that  would  permit  return-to-service. 

Key  Points  Feedback 

Operating  practices.  ^Describe  the  safety  pre¬ 
cautions  that  would  be 
observed  prior  to  starting 
an  aircraft  engine. 

•  What  procedures  should  be 
followed  during  engine  run¬ 
up? 

•  What  would  be  the  position 
of  the  mixture  control  at 
the  start  of  an  operational 
check? 

•  What  are  the  indications  of 
a  correct  idle  speed  and 
idle  mixture  adjustment? 

•  What  will  be  the  effect  of 
carburetor  heat  while  the 
engine  is  operating  at  low 
idle  speeds? 

•  How  does  carburetor  heat 
affect  the  mixture  avail¬ 
able  to  the  engine? 

•  What  is  the  effect  of  a  con¬ 
stant  speed  propeller  on 
the  procedure  necessary  to 
set  idle  speed  and  idle 
mixture? 

•  What  is  the  procedure  and 
about  how  often  must  the 
engine  be  "cleared”  while 
making  an  idle  mixture  ad¬ 
justment? 

Activities  Check  Items 

Did  the  student : 


ADJUST  IDLE  SPEED  AND  MIXTURE  ON  A  CAR¬ 
BURETED  ENGINE. 

(SEGMENT  I,  LEVEL  3) 
Student  Performance  Goal 

•  Given: 

An  operable,  carbureted  engine  and  the  manufacturer’s 
operating  instructions,  manuals  and  procedures. 

•  Performance: 

The  student  will  make  an  operational  check  of  the 
engine,  then  adjust  both  idle  speed  and  mixture  to 
the  limits  and  tolerances  prescribed  by  the  manu¬ 
facturer. 


Operate  engine  and  *Follow  the  operating  pro¬ 
adjust  idle  speed  cedures  specified  in  the 

and  mixture.  manuals? 

•  Observe  safety  precautions? 

•  Achieve  acceptable  results 
from  the  adjustments? 

PERFORM  A  COMPRESSION  CHECK  OF  AN  ENGINE 

(SEGMENT  J,  LEVEL  2) 
Student  Performance  Goal 
•  Given: 

An  operable  aircraft  engine,  a  compression  testing 
device  and  the  operating  instruction  provided  with 
the  type  of  tester  being  used. 
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•  Performance: 

The  student  will  perform  a  compression  check  on 
the  engine.  Provided  with  a  written  list  of  five 
symptoms  associated  with  low  compression,  he 
will  describe  the  probable  cause  and  a  sequence 
that  he  would  follow  to  isolate  the  problem. 


•  Standard: 

The  procedure  followed  will  be  in  accordance  with  the 
instructions  provided  by  the  manufacturer.  The 
record  of  compression  will  reflect  the  cylinder  con¬ 
ditions  within  the  accuracy  of  the  tester  used. 


Key  Points 


Feedback 


Compression  checks: 
a.  Purpose 


b.  Engine  operational 
indications  of  poor 
compression. 


•  What  does  a  compression 
test  of  an  engine  prove? 

•  What  limits  should  be  ap¬ 
plied  to  the  results  of  the 
check? 

•  Describe  two  different 
methods  of  compression 
checking  an  engine. 

•What  indications  of  a  com¬ 
pression  check  would  indi¬ 
cate  leakage  of  an  exhaust 
valve? 

•  How  may  a  compression 
check  indicate  blow-by  of 
the  piston  rings? 

•  Why  should  the  results  of  a 
compression  check  be  re¬ 
corded  as  a  written  record 
rather  than  merely  checked 
as  being  OK? 

•  What  manifold  pressure  in¬ 
dications  would  be  normal 
to  an  engine  with  poor  com¬ 
pression? 

•Describe  five  symptoms 
that  would  be  associated 
with  an  engine  having  poor 
compression. 

•  What  sequence  would  assist 
in  determining  the  cause  of 
low  compression? 


Activities 


Check  Items 
Did  the  student: 


Perform  compression 
check- 


Interpret  compression 
test  readings. 


•  Follow  the  procedures  and 
instructions  for  use  of  the 
specific  tester? 

•Observe  safety  precautions? 

•Correctly  interpret  test 
results  and  outline  a  pro¬ 
cedure  and  sequence  that 
would  isolate  the  cause  of 
the  problem? 


ADJUST  VALVE  CLEARANCES  AND  MAKE  VALVE 
TIMING  CHECKS. 

(SEGMENT  k,  level  3) 


Student  Performance  Goal 
•  Given: 

Both  radial  and  opposed  type  aircraft  engines,  in¬ 
corporating  either  solid  or  hydraulic  valve  lifters, 
the  associated  manufacturers  manuals  and  equip¬ 
ment. 


•  Performance: 

Provided  with  appropriate  information,  the  student 
will  adjust  the  valve  clearances  and  make  valve 
timing  checks  on  engines  equipped  with  solid 
and/or  hydraulic  lifters.  Using  a  chart  or  diagram, 
he  will  explain  the  relationship  between  hot  and 
cold  clearance  and  when  given  the  number  of  cam 
lobes  he  will  be  able  to  compute  the  speed  of  the 
cam  in  relation  to  crankshaft  speed.  He  will  time 
the  valves  on  a  radial  engine  in  accordance  with 
the  manufacturer's  instructions  and  be  able  to 
explain  the  effects  of  excessive  and  insufficient 
valve  clearance. 


•  Standard: 

The  procedures  and  tolerances  specified  in  the 
instructions  will  be  maintained.  Explanations 
will  involve  use  of  correct  nomenclature  and  ter¬ 
minology. 

Key  Points  Feedback 


Valve  mechanisms: 

a.  Clearance  adjust 
ments. 


•  Where  are  valve  clearances 
measured? 

•  Why  should  valve  clearances 
be  rechecked  after  torquing 
and  adjusting  lock-out? 

•  WTiat  is  the  primary  ad¬ 
vantage  of  a  hydraulic 
valve  lifter? 

•  How  is  a  hydraulic  lifter 
checked  for  proper  opera¬ 
tion? 

•  At  what  period  of  time  is  a 
hydraulic  lifter  replaced? 

•  Why  may  a  manufacturer 
specify  greater  clearance 
for  the  exhaust  valves  of 
an  engine  than  the  intake 
valve  clearance? 

•  Why  does  the  "operating" 
or  "hot”  clearance  of  a 
valve  differ  from  the  "cold” 
clearance  ? 

•  How  does  excessive 
valve  clearance  effect  the 
valve  timing  of  an  engine? 
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b.  Cam  speeds. 


Activities 


•  How  does  insufficient 
clearance  effect  valve 
timing? 

•  What  effect  will  excessive 
or  insufficient  intake  valve 
clearance  have  on  engine 
operation? 

•  How  could  a  mechanic  de¬ 
termine  the  speed  of  the 
cam  in  an  engine? 

Check  Items 
Did  the  student: 


Metals  used  in  en' 
gine  components. 


Quantity  of  metal 
particles. 


Check  and  adjust 
valve  clearances 
and  valve  timing. 
Make  a  sketch  to 
illustrate  cam  speed 
and  direction  of 
rotation. 


•  Mark  the  valve  rocket  covers 
to  indicate  positions  prior 
to  removal? 

•  Correctly  interpret  manuals 
to  establish  cam  and  valve 
positions  prior  to  checking 
valve  clearances  and  timing? 

•  Achieve  required  accuracy 
of  adjustment? 

•  Use  cortect  nomenclature 
as  a  part  of  the  explana¬ 
tions? 

•  Compute  cortect  speed 
and  rotation? 


Activities 


Identify  probable 
source  of  metal 
and  cause. 


•  What  techniques  and  pro¬ 
cedure  will  assist  in  iden¬ 
tifying  the  different  metal 
particles? 

•  How  can  carbon  and  varnish 
particles  be  identified? 

•  Name  some  engine  parts 
that  are  normally  constructed 
from  steel,  chrome,  bronze, 
copper,  silver,  lead,  tin, 
aluminum,  etc.? 

•  What  constitutes  a  "normal” 
or  "nominal”  amount  of 
metal  in  the  oil  screens? 

•  If  metal  is  found  at  the  first 
oil  change  following  over¬ 
haul,  what  action  should 

be  taken? 

•  If  increasing  amounts  of 
metal  are  detected  during 
successive  oil  changes, 
what  action  is  dictated? 

Check  Items 

Did  the  student: 

•  Use  correct  nomenclature 
as  part  of  the  explanation? 


IDENTIFY1  THE  PROBABLE  SOURCE  OF  METAL 
PARTICLES  FOUND  IN  OIL  SCREENS. 

(SEGMENT  L,  LEVEL.  2) 

Student  Performance  Goal 

•  Given: 

A  list  naming  at  least  five  metals  that  may  be 
found  in  the  oil  screens  of  an  engine. 

•  Performance: 

From  a  list  of  metals  that  may  be  found  in  an  oil 
screen  during  an  engine  inspection,  the  student 
will  identify  the  probable  part  of  the  engine  which 
has  failed  and  describe  the  probable  causes  for 
this  type  of  failure. 

•  Standard: 

The  student  will  identify  the  names  of  the  engine 
parts  that  contain  at  least  three  of  the  metals 
listed.  He  will  use  correct  nomenclature  when 
describing  the  probable  causes  of  failure. 

Key  Points  Feedback 

Metals  found  in  oil  *What  causes  metals  to  be 
screens.  deposited  on  the  oil 

screens? 


4.  INSTALL,  TROUBLESHOOT,  AND  REMOVE  RE- 
CIPROCATING  ENGINES.  (EIT  =  40  hrs..  T  = 

15 %  hrs.,  L/S  =  24%  hrs.)  7  segments 
(UNIT  LEVEL  3) 


LIFT  OR  HOIST  AN  ENGINE  INTO  AN  ENGINE 
MOUNT. 

(SEGMENT  A,  LEVEL  3) 

Student  Performance  Goal 

•  Given: 

Necessary  lifting  or  hoisting  equipment,  an  aircraft 
engine,  test  stand  or  airplane  and  written  instruc¬ 
tions  or  procedures. 

•  Performance: 

The  student  will  demonstrate  a  correct  method  of 
hoisting  or  lifting  an  engine  into  the  shock  mounts 
of  an  airplane  or  test  stand. 

•  Standard: 

The  procedure  will  be  accomplished  in  strict  accord¬ 
ance  with  the  instructions  supplied.  Every  safety 
precaution  will  be  observed  and  the  installation  will 
be  accomplished  without  damage  to  the  engine  or 
equipment  beyond  minor  damage  to  the  finish. 
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Hoisting  and  lilting 
methods. 


Engine  shock  mounts. 


Acln  it  ics 

Lift  or  hoist  an 
engine  into  the  mount. 


F  ei-Ubtii  k 

•  What  factors  dictate  the 
size  and  kind  of  lifting 
equipment  that  should  be 
used  to  install  an  engine? 

•  How  are  the  lifting  or  hoist¬ 
ing  points  on  an  engine 
identified? 

•  What  is  a  spreader  bar  in  an 
engine  lifting  sling? 

•  How  will  the  center  of  gravity 
of  an  engine  be  affected  if 
the  engine  is  removed  while 
the  propeller  is  still  installed? 

•  How  do  shock  mounts  reduce 
the  vibration  effects  of  the 
engine? 

•  What  is  the  advantage  of 
dvnamic  suspension? 

•  How  does  age  and  deteriora¬ 
tion  affect  the  resiliency 

of  a  shock  mount? 

•  W'hat  is  the  normal  service 
life  of  a  "rubber”  type  shock 
mount  ? 

•  How  does  a  misaligned  in¬ 
stallation  effect  the  life  of 
a  shock  mount? 

•  How  is  bonding  of  the  engine 
to  the  airplane  accomplished 
if  the  shock  mounts  ate  made 
of  rubber? 

•  How  is  the  correct  torque 
established  on  a  rubber 
shock  mount ? 

('beck  lions 

Did  the  student: 

•  Prepare  the  aircraft  or  test 
stand  for  installation/ 
removal  ? 

•  Attach  hoist  or  lifting  sling, 
planning  the  operation  so 
that  tools,  hoists,  etc., 
were  readily  available? 

•  Practice  safety  during  all 
phases  of  the  operation? 

•  Avoid  damage  to  the  equip¬ 
ment? 

•  Store  and  secure  all  equip¬ 
ment  and  tools  at  the  com¬ 
pletion  of  the  engine  change? 


REMOVE  AND  INSTALL  A  PROPELLER  FROM 
THE  PROPELLER  SHAFT. 

(SEGMENT  B.  LEVEL  3) 

Student  Performance  Goal 

•  Given : 

A  propeller  on  the  shaft  of  a  given  engine  and  the 
appropriate  reference  information  and  installation 
tool  s. 

•  Performance: 

The  student  will  remove,  inspect,  set  blade  angles 
if  necessary,  and  install  a  propeller  on  the  pro¬ 
peller  shaft  of  the  engine. 

•  Standard: 

The  procedure  specified  in  the  manual  will  be  fol¬ 
lowed  without  exception.  The  resulting  installa¬ 
tion  will  be  of  return-to-service  quality. 


Key  I’nints 

Types  of  propeller 
shaft :  . 


t’l'ctibuck 

•  How  may  a  mechanic  dis¬ 
tinguish  between  a  splined, 
tapered  and  flanged  type 
propeller  shaft? 

•  What  type  of  propeller 
shaft  requires  front  and 
rear  cones? 

•  What  is  the  purpose  of 
cones  between  the  shaft 
and  the  propeller? 

•  Why  is  the  front  cone  made 
in  two  pieces? 

•  Why  is  a  cone  spacer  some¬ 
times  necessarv  when  in¬ 
stalling  a  propeller? 

•  What  is  the  "blind”  spline 
of  a  splined  type  propeller 
shaft? 

•  Why  is  the  installation 
position  of  a  propeller 
important? 

•  How  is  the  torque  of  a 
propeller  retaining  nut 
measured? 

•  h at  importance  does  a 
mechanic  attach  to  the 
torque  values  for  the  pro¬ 
peller  hub  bolts? 

•  What  is  the  importance  of 
the  track  of  a  propeller? 

•  How  frequently  woo'd  a 
mechanic  made  a  check  of 
the  blade  angles  of  a  pro- 
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•  How  .ire  propellers  safe- 

Ac  Hi  it/i  s 

(  >  <  .  i  Ifl  s 

tied  to  the  shaft? 

Did  the  student : 

.  :■«  x 

(.in  t  i  Ifi  r/;s 

Prepare  the  engine 

•  hollow  the  correct  proce¬ 

Did  the  student: 

for  pre-oiling. 

dure? 

Attach  pre-oiling 

•  Practice  safety  during  the 

Remove  and  install 

•  hi  ilow  the  procedure  es¬ 

equipment  and  pre¬ 

o  per  at  ion  ? 

a  propeller  on  the  pro¬ 

tablished  in  the  manual? 

oil  the  engine. 

•  Dse  correct  nomenclature 

peller  shaft  of  an 

•  Inspect  the  propeller  and 

Disconnect,  store 

as  a  part  of  the  explanath 

engine. 

shaft  properly? 

equipment  and  secure 

•  Maintain  all  tolerances 

the  engine. 

specified  for  torque,  cone 

Describe  the  purpose  of 

bottoming,  track,  etc.? 

the  pre-oiling  operation. 

•  Observe  and  practice  safety 

throughout  the  procedure? 

•  Correctly  safety  the  in¬ 

RHMOVK  AND  REINSTALL  BAI'Fl.hS. 

stalled  propeller? 

'SEGMENT  C,  LEVEL  2 

PRK-OlMNc,  OP  OVKRHAl.’L HD  ENGINES. 

■'SEGMENT  C,  LEVEL  2) 

^Mident  Performance  Goal 

•  l  iiven: 

An  aircraft  engine,  pre-oiling  equipment  and  an 
information  sheet  detailing  the  pre-oiling  procedure. 

•  Performance: 

The  student  will  describe  the  pre-oiling  of  an  over¬ 
hauled  engine  and  explain  the  purpose  of  this  opera¬ 
tion.  He  will  interpret  information  from  the  proce¬ 
dure  ,-heer  and  accomplish  the  pre-oiling  of  an 
engine  as  a  prelude  to  engine  operation. 

•  Standard: 

The  pre-oiling  procedure  will  be  interpreted  and 
executed  without  error.  The  explanations  will  use 
correct  nomenclature  and  terminology. 

K i  \  /•' (  cdhtw k 


Student  Performance  Goal 

•  Given: 

An  engine  that  is  equipped  with  battles  and  a  listing 
of  ten  engine  operating  problems  which  may  or  may 
not  be  related  to  improperly  fitted  baffles,  and  the 
manufacturer’s  manual. 

•  Performance: 

The  student  will  remove  and  reinstall  two  or  more 
engine  baffles  in  accordance  with  the  manufacturer’s 
manual.  When  provided  with  a  list  of  operational 
problems  that  could  be  associated  with  improperly 
fitted  baffles,  he  will  explain  the  corrective  action 
that  should  be  taken. 

•  Standard: 

The  student  will  identify  all  operational  problems 
appearing  in  the  list  that  are  related  to  baffling. 

He  will  use  correct  nomenclature  while  describing 
corrective  actions  and  will  remove  and  reinstall 
the  baffles  without  damaging  or  deforming  the  baffles 
and  in  accordance  with  manufacturer's  specifications. 


Pre-oiling  operations: 


b.  Equipment  pro¬ 
cedure. 


•  How  will  air  trapped  in  the 
oil  passages  of  an  engine 
affect  initial  lubrication? 

•  Describe  the  general  pro¬ 
cedure  necessary  to  pre¬ 
pare  an  engine  for  pre- 
oiling. 

•  flow  can  a  mechanic  de¬ 
termine  when  the  pre-oiling 
procedure  is  completed? 

•  What  internal  damage 
often  occures  if  pre-oiling 
is  not  accomplished? 


K(  \  P •>!*!!  s 
Baffles: 
a.  Purpose. 


b.  Attachment. 


c.  Removal 
insral '  it  ion. 


/■  t  i  dime  4 

•  Mhere  are  baffles  generally 
located  ? 

•  How  will  an  improperly  in¬ 
stalled  cylinder  baffle  affect 
c v!  inder  tcmper.it  ures? 

•  What  types  of  fasteners  are 
used  to  attach  baffles  to  an 

engine? 

•  V*hat  materials  are  used  in 
the  ct  a  struct  ion  of  ha,  ties? 

•  Describe  the  precautions 
that  should  be  observed 
when  removing  and  install¬ 
ing  baffles. 
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•  If  not  specified  in  the 
manual,  what  general 
considerations  apply  to 
the  position  and  fit  ot 
baffles  on  an  engine? 

•  What  troubles  are  most 
generally  associated  with 
defective  or  improperly  in¬ 
stalled  baffles? 

•  What  design  feature  is  in¬ 
tended  to  keep  a  baffle 
from  chafing  the  cowling 
and  adjacent  parts  of  the 
airplane? 

Actn  ities  Check  Items 

Did  the  student : 


Remove  and  re¬ 
install  baffles. 


Describe  an  action 
which  would  correct 
distortion  caused  by 
improper  installation 
of  baffles. 


•  Plan  and  follow  a  sequence 
for  removal  and  identifica¬ 
tion  of  baffle  positions? 

•  I-ollow  the  procedures  spe¬ 
cified  in  the  manual? 

•  Kxercise  care  to  avoid 
bending  or  distorting  the 
baffles? 

•  Outline  an  action  that 
assured  the  safety  of  the 
airplane? 

•  Recommend  ar.  action  that 
could  be  economically 
justified? 


demonstrate  correct  engine  starting 

PROCEDURES. 

(SEGMENT  E.  LEVEL  3) 


Student  Performance  Goal 

•  Given: 

An  operable  aircraft  engine  and  a  written  starting 
"check  list.” 

•  Performance: 

The  student  will  demonstrate  correct  procedures 
while  starting  an  engine.  He  will  describe  the  ef¬ 
fects  and  recognize  symptoms  associated  with 
backfire,  afterfire,  and  kickback  and  the  importance 
of  various  throttle/mixture  positions  while  starting. 

•  Standard: 

The  procedure  and  performance  will  be  without 
error  and  or  hazard. 


Key  Points 


I  fcJhai  k 


Throttle  operation 
and  function. 


Types  of  fuel  metering 
systems. 


Starting  difficulties: 

a.  Backfiring. 

b.  Afterfiring. 

c.  Kickback. 


•  How  does  throttle  position 
affect  starting  of  an  engine? 

•  How  will  the  engine  react 
if  the  throttle  remains  com¬ 
pletely  closed  during  en¬ 
gine  starting? 

•  How  does  the  fuel-air  ratio 
affect  the  starting  of  an 
engine? 

•  In  what  position  should  the 
throttle  be  placed  when  at¬ 
tempting  to  stan  a  “loaded 
engine”? 

•  How  does  rapid  throttle 
movement  effect  the  start? 

•  How  is  throttle  position 
related  to  the  fire  hazard 
that  exists  while  starting 
an  engine? 

•  How  do  engine  temperatures 
and  the  temperature  of  the 
atmosphere  affect  the 
position  of  the  throttle 
while  starting? 

•  In  what  manner  does  the 
starting  procedure  for  a 
fuel  injected  engine  differ 
from  the  procedure  for 
starting  a  carbureted  en¬ 
gine? 

•  Which  fuel  metering  system 
will  require  the  use  of  fuel 
boost  pumps? 

•  What  fuel  —  air  mixture 
condition  is  conducive  to 
backfiring? 

•  What  will  be  the  effect  of 
sticky  valves,  broken 
valve  springs,  floating 
valves,  etc.,  to  the  starting 
of  an  engine? 

•  How  will  a  shorted  ignition 
harness  affect  the  starting 
of  an  engine? 

•  How  will  moisture  and  con¬ 
tamination  in  the  distributor 
housing  of  a  magneto  affect 
the  starting  of  an  engine? 

•  How  will  a  defect  in  the 
distributor  rotor  be  defected? 
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Activities 


II  l  UJ.^P 


Check  Items 
Did  the  student: 


Make  a  normal  cold 
start  of  an  aircraft 
engine. 

Make  a  normal  hot 
start. 

Describe  effects  and 
recognize  symptoms  of 
starting  problems. 


•  Follow  the  starting  proce¬ 
dure  specified  in  the  manual? 

•Modify  the  required  prime 
to  meet  existing  tempera¬ 
tures? 

•  Recognize  symptoms  in¬ 
dicating  incorrect  throttle 
positions? 

•  Display  proper  respect  for 
all  safety  considetation  s? 


RECOGNIZE  SYMPTOMS  THAT  INDICATE  OPERA¬ 
TIONAL  DISTRESS. 

(SEGMENT  F,  LEVEL  2) 


Student  Performance  Goal 

•  Given: 

A  list  of  twenty  symptoms  that  indicate  operational 
distress  due  to  detonation,  exhaust  back  pressure, 
leaking  primers,  and/or  carburetor  icing. 

•  Performance: 

The  student  will  correctly  associate  each  symptom 
with  problems  related  to  detonation,  exhaust  back 
pressure,  leaking  primers  or  carburetor  icing. 

•  Standard: 

The  student  will  recognize  the  symptom  and  ex¬ 
plain  the  cause  of  each  of  the  operational  problems. 
He  will  describe  at  least  one  method  of  procedure 
that  will  minimize  the  operational  distress. 

Key  Points  h'ecdhack 

Detonation.  »What  is  detonation,  and 

how  does  detonation  differ 
from  pre-ignition? 

•  When  does  detonation  most 
usually  occur? 

•  How  does  detonation  effect 
engine  life? 

•  What  are  some  of  the  factors 
that  cause  detonation? 

•  What  are  some  of  the 
factors  that  cause  pre¬ 
ignition? 

•  What  are  some  of  the  pre¬ 
cautions  or  techniques 
that  will  minimize  detona¬ 
tion? 

•  How  does  dual  ignition 
reduce  the  tendency  of 
the  mixture  to  detonate? 


•  How  does  detonation  effect 
engine  power? 

•  What  damage  may  result 
from  detonation? 

•  What  are  the  symptoms  of 
detonation  in  an  automobile? 

•  How  is  detonation  counter¬ 
acted  in  an  automobile? 

•  Why  isn’t  the  same  symptom 
recognizable  in  an  aircraft 
engine? 

•  What  instrument  indication 
will  give  evidence  that  an 
aircraft  engine  is  detona¬ 
ting? 

Malfunctioning  of  «Where  is  the  priming  fuel 

primers.  most  generally  injected 

into  the  induction  system 
of  an  engine? 

•  Where  does  the  primer  sys¬ 
tem  obtain  its  fuel? 

•  What  symptom  will  indicate 
an  air  leak  in  the  induction 
system  of  an  engine? 

•  What  symptom  indicates  a 
fuel  leak  through  the  primer 
system  of  the  engine? 

•  What  is  the  effect  of  a 
leaking  primer  while  the 
engine  is  not  operating? 

•  What  is  the  effect  of  a 
leaking  primer  while  the 
engine  is  operating? 

What  is  the  effect  of  the 
same  leak  during  starting? 

Exhaust  system  back  »What  is  exhaust  back 
pressure.  pressure? 

•  Describe  the  design  fea¬ 
tures  that  will  cause  an 
exhaust  system  to  have 
some  back  pressure  during 
normal  operation. 

•  What  malfunctions  will 
cause  excessive  exhaust 
back  pressures? 

•  How  does  exhaust  back 
pressure  effect  the  power 
output  of  an  engine? 

•  How  can  exhaust  back 
pressures  be  minimized? 

Carburetor  icing.  (Explain  the  cooling  effect 

due  to  vaporization  of  fuel. 

•  By  what  three  processes 
may  ice  be  formed  in  a 
carbure tot? 

•  What  cockpit  indications 

•  alert  the  operator  to  the 

possibility  of  carburetor  ice? 
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•  What  is  the  difference  be¬ 
tween  de-icing  and  anti¬ 
icing? 

•  When  carburetor  icing 
occurs,  what  corrective 
action  must  be  taken? 

•  How  does  the  indication  of 
carburetor  icing  differ  if 
the  engine  is  equipped  with 
a  constant  speed  propeller? 

Act ii  it ies  Check  Items 

Did  the  student: 

Recognize  listed  symp-  ^Correctly  associate  system, 
toms  and  associate  condition  and  symptom? 

operational  problems  »Use  correct  nomenclature 
with  correct  symptoms  when  describing  the  opera- 
or  causes.  tional  difficulty? 

OdERATE  AN  ENGINE  EQUIPPED  WITH  A  CONSTANT 
SPEED  PROPELLER  AND/OR  SUPERCHARGER. 

(SEGMENT  G.  LEVEL  2) 

Student  Performance  Goal 

•  Given: 

An  operable  engine  equipped  with  a  constant  speed 
propeller  and/or  supercharger  and  an  operating 
"check”  sheet  or  manual. 

•  Performance: 

The  student  will  demonstrate  correct  operational 
.sequence  for  increasing  and  reducing  the  power 
output,  and  controlling  RPM.  He  will  explain  how 
master  rod  bearing  loads  are  affected  by  increased 
manifold  pressures. 

•  Standard: 

Operation  of  the  engine  will  be  fully  in  accord  with 
the  operating  "check"  sheet  or  manual.  Explana¬ 
tions  will  involve  use  of  correct  nomenclature. 

Key  Points  Feedback 

Operating  constant-  »Why  isn’t  the  RPM  indi¬ 
speed  propellers.  cated  by  the  tachometer 

an  indication  of  power  being 
developed? 

•  How  does  the  propeller 
control  the  engine  RPM? 

•  Explain  the  process  by 
which  the  throttle  controls 
the  manifold  pressure  of 
the  engine? 


•  What  is  the  sequence  for 
increasing/reducing  the 
power  of  the  engine? 

•  How  does  increasing  or 
decreasing  RPM  affect 
the  manifold  pressure? 

•  How  does  increasing  or 
decreasing  the  manifold 
pressure  affect  RPM? 

•  Why  should  an  engine 
always  be  operated  with¬ 
in  the  manufacturer’s 
recommended  manifold 
pressure  ranged? 

Effects  of  air  density  »What  is  meant  by  the  den- 
on  engine  power.  sity  of  air? 

•  How  will  an  increase  or 
decrease  in  temperature 
or  humidity  affect  engine 
power? 

•  What  are  some  of  the 
methods  of  compensating 
for  the  varying  air  densi¬ 
ties  and  the  requirement 
for  constant  engine  power? 

•  What  is  the  difference  be¬ 
tween  a  supercharged  and 
a  "naturally  aspiratea” 
engine? 

•  What  are  some  of  the  indi¬ 
cations  of  leaks  in  the  in¬ 
duction  system  of  an 
engine? 

•  How  does  an  induction 
system  leak  effect  the 
operation  of  a  super¬ 
charged  engine? 

•  How  does  an  induction 
system  leak  effect  the 
operation  of  an  unsuper¬ 
charged  engine? 

•  Which  of  the  systems 
(supercharged  or  un super¬ 
charged)  is  most  suscept¬ 
ible  to  leaks? 

Activities  Check  Items 

Did  the  student: 

Prepare  an  engine  «Follow  correct  procedure 

for  run-up  and  operate  for  starting,  making  power 
to  stabilize  tempera-  changes  and  shutting  down 
tores.  the  engine? 

Perform  propeller  »Use  correct  nomenclature 

check  and  make  power  as  part  of  the  descriptions 
setting  changes.  and  explanations. 


283 


Shut-down  engine 
and  secure. 

Explain  the  relation¬ 
ship  of  manifold 
pressures  and 
bearing  loads. 


TURBINE  ENGINES 


5-  OVERHAUL  TURBINE  ENGINES.  (EIT  -  34  Explain  the  operation  #Use  correct  nomenclature 

hrs.,T  r  24  hrs.,  L/S  =  10  hrs.)  11  segments  of  a  jet  engine.  and  terminology? 

(UNIT  LEVEL  2) 


ILLUSTRATE  NEWTON’S  LAWS  AND  THE  BRAYTON 
CYCLE. 

(SEGMENT  A,  LEVEL  2) 

Student  Performance  Goal 

•  Given: 

A  line  drawing  or  sketch  of  a  turbine  engine  and 
appropriate  reference  information. 

•  Performance. 

Provided  with  a  line  drawing  or  sketch,  the  student 
will  label  the  sections  of  a  turbine  engine  and  draw 
arrows  to  illustrate  the  application  of  Newton’s 
second  and  third  laws  of  motion  and  explain  the 
Brayton  cycle  and  principles  of  turbine  engine 
operation. 

•  Standard: 

Correct  terminology  and  nomenclature  will  be  used 
to  label  the  diagram  and  explain  the  theory  of  tur 
bine  engine  operation. 


Key  Points 

Feedback 

Sections  of  a  turbine 

♦  What  name  is  given  to  that 

engine: 

section  of  the  engine  where 
the  air  is  admitted? 

a.  E unction  of  each 

♦  What  section  of  the  engine 

part. 

operates  at  the  highest 
temperature? 

♦  What  section  is  exposed 

to  the  greater  air  pressures? 

♦  What  parts  are  subjected 
to  the  greatest  centrifugal 
forces? 

Operating  principles: 

♦  Give  an  example  of  the 

a.  Newton's  laws. 

application  of  each  of 

b.  Boyle’s  law. 

these  laws  to  the  operation 

c.  Charles’  law. 

of  a  turbine  engine. 

d.  First  law  of  thermo- 
dvnamics. 

e.  Second  law  of  thermo 

dynamics. 

Activities 

Check  Items 

Did  the  student: 

Diagram  and  label  the 

♦  Cleatly  illustrate  the  prin¬ 

sketch  illustrating  the 

ciples? 

principles  of  operation 
of  a  jet  engine. 


EXPLAIN  RELATIONSHIP  OF  RPM  AND  THRUST 
IN  A  TURBINE  ENGINE. 

(SEGMENT  B,  LEVEL  2) 

Student  Performance  Goal 

•  Given: 

A  chart  and  reference  information  comparing  turbine 
inlet  temperatures  to  thrust  and  the  relationship  of 
RPM  to  thrust  in  a  turbine  engine. 

•  Performance: 

Provided  with  appropriate  reference  information, 
the  student  will  interpret  the  manufacturer's 
manuals  and  charts  and  explain  the  relationship 
of  RPM  to  thrust  and  the  relationship  of  turbine 
inlet  temperature  vs.  thrust.  He  will  explain  how 
estimates  of  thrust  can  be  made.  He  will  illustrate 
and  explain  why  an  engine  produces  less  thrust 
as  altitude  increases. 

•  Standard: 

Correct  nomenclature  will  be  used  during  all  ex¬ 
planations.  Appropriate  references  will  be  cited 
and  correctly  interpreted. 

Key  Points  Feedback 

Effect  of  RPM  on  »Why  does  a  relatively  slight 

thrust:  increase  in  RPM  have  a 

relatively  greater  effect  on 

a.  At  lower  RPM.  thrust  at  the  higher  speeds? 

♦  What  instrument  is  used  to 

b.  At  high  RPM.  indicate  rotor  RPM  of  a 

turbine  engine:  Is  this  an 
indication  of  turbine  or 
compressor  speed? 

♦  What  instrument  is  used  to 
indicate  thrust  of  a  turbine 
engine? 

Air  density  vs.  thrust.  ♦How  does  temperature  af¬ 
fect  air  density? 

a.  On  a  standard  day.  ♦Which  is  more  dense,  dry 

air  or  moist  air? 

b.  At  altitude.  ♦What  is  a  "standard”  day  .  . 

and  "strrdard"  air  tempera- 

c.  At  varying  baro-  ture? 

metric  pressures.  ♦Why  does  an  increase  in 
air  temperature  decrease 
the  thrust  of  the  engine? 
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•How  does  barometric  pres¬ 

b. 

Dual  spool. 

sure  effect  the  thrust  of  the 
engine? 

c. 

Triple  spool. 

Activities 

Check  Items 

d. 

Variable  stator. 

Did  the  student: 

Explain  and  illustrate 

•  Correctly  interpret  technical 

relationship  of  RPM, 

data? 

thrust,  and  inlet  tem¬ 

•Use  correct  nomenclature 

peratures. 

and  terminology  as  a  part 
of  the  explanations? 

IDENTIFY  AND  EXPLAIN  THE  CHARACTERISTICS 
OF  DIFFERENT  TURBINE  COMPRESSORS. 

(SEGMENT  C,  LEVEL  2} 

Student  Performance  Goal: 

•  Given: 

UnlabeLed  sketches  illustrating  the  various  types 
of  compressors  and  ten  statements  describing  the 
characteristics,  advantages  and  limitations  of 
turbine  compressors. 

•  Performance: 

Provided  with  unlabeled  sketches  illustrating  the 
various  types  of  compressors,  the  student  will 
identify  the  type  of  compressor,  label  the  sketch, 
and  explain  the  airflow  characteristic  of  each  type. 
From  a  list  of  ten  statements  which  describe  the 
characteristics,  advantages  and  limitations  appli¬ 
cable  to  the  various  turbine  compressors,  he  will 
associate  three  characteristics  with  each  type  of 
compressor. 


•  Describe  some  of  the  ad¬ 
vantages  of  an  axial  flow 
over  a  centrifugal  flow  com¬ 
pressor. 

•  How  is  it  possible  to  attain 
higher  compression  ratio 
with  a  dual  spool  com¬ 
pressor? 

•  In  a  dual  spool  compressor, 
which  compressor  is  identi¬ 
fied  as  Nl? 

•  In  a  dual  spool  compressor, 
which  spool  operates  at  the 
higher  speed? 

•In  a  triple  spool  compressor 
what  are  the  functions  of 
each  stage?  What  are  the 
advantages  of  each  of  the 
spool  designs? 

•  What  a  re  the  advantages  and 
disadvantages  of  variable  stators? 

•  How  are  the  variable  stators 
controlled? 

•  Why  is  it  necessary  to  limit 
thrust  during  reversal  on  vari¬ 
able  stator  engines  ? 

•  How  is  the  angle  of  variable 
stators  checked? 

Check  Items 
Did  the  student: 

Label  the  sketches  and  *Use  the  correct  nomencla- 
indicate  airflow  through  ture  in  labeling  the  sketches? 
the  compressor.  Identify 

the  characteristics,  limi-  »Cotrectly  associate  the 
tations  and  advantages  of  statements  with  each  type 
the  turbine  compressors.  of  compressor? 


Activities 

Activities 


•  Standard: 

The  sketches  will  be  correctly  labeled.  Correct 
terminology  will  be  used  as  a  part  of  the  explana¬ 
tions. 


Key  Points 


Feedback 


Centrifugal  com¬ 
pressors: 

a.  Single  vs. 
double-sided. 


Axial  compressors: 
a.  Single  spool. 


•  What  are  the  limits  to  the 
compression  ratios  that 
may  be  attained  with  a 
centrifugal  compressor? 

•  What  type  of  compressor  is 
required  to  achieve  a  com¬ 
pression  ratio  of  13  to  1 
and  higher? 

•  How  is  air  re-directed  in 
the  compressor  so  that  it 
will  properly  impinge  on 
the  next  state  of  compres¬ 
sion? 


IDENTIFY  MAJOR  COMPONENTS  AND  EXPLAIN 
AIRFLOW  IN  FAN  OR  BY-PASS  TURBINE  ENGINES. 

(SEGMENT  D,  LEVEL  2) 


Student  Performance  Goal 

•  Given: 

A  sketch  or  line  diagram  of  a  fan  or  by¬ 
pass  engine  and  appropriate  reference  infor¬ 
mation. 

•  Performance: 

The  student  will  label  the  diagrams,  identify  the 
major  components  and  indicace  by  means  of  arrows, 
the  direction  of  airflows  through  the  engines.  He 
will  interpret  the  reference  information  and  explain 
the  operating  theory  underlying  each  engine  design. 

•  Standard: 

The  sketches  will  be  correctly  labeled.  Correct  ter¬ 
minology  will  be  used  as  a  part  of  the  explanation 
of  engine  theory. 
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Key  Points  Feedback 

Fan  and  bypass  «What  are  some  of  the  ad- 

engines.  vantages  of  a  fan  engine? 

•  What  is  the  most  identifi¬ 
able  feature  of  a  fan  engine? 

•  Describe  some  of  the  dif¬ 
ferences  between  a  standard 
turbine  engine,  and  bypass 
type  of  engine. 

Activities  Check  Items 

Did  the  student: 

Label  the  diagrams,  «Correctly  identify  the  corn- 

identifying  major  com-  ponents  in  each  type  of 
ponents  and  airflow.  engine? 

Explain  the  theory  of  «Use  correct  nomenclature? 
operation. 

IDENTIFY  PRESSURE  CHANGES  IN  A  TURBINE 
ENGINE. 

(SEGMENT  E.  LEVEL  2) 

Student  Performance  Goal 

•  Given: 

A  sketch  of  a  turbine  engine  and  appropriate  refer¬ 
ence  information. 

•  Performance: 

Provided  with  appropriate  reference  information 
and  a  sketch  of  a  turbine  engine,  the  student  will 
interpret  the  information  and  identify  on  the  sketch 
the  areas  of  the  engine  where  significant  pressure 
changes  occur. 

•  Standard: 

The  sketch  will  illustrate  at  least  the  pressure 
changes  occurring  between  the  air  inlet,  the  com¬ 
pressor,  the  combustion  chamber  and  exhaust 
nozzle.  Explanations  and  labeling  of  sketches 
will  reflect  correct  nomenclature  and  terminology. 

Key  Points  Feedback 


•  How  is  pressure  related 
to  velocity  of  air  within 
the  engine? 

Activities  Check  Items 

Did  the  student: 

Sketch  and  describe  (Correctly  interpret  the 

the  relative  pressures  reference  information? 
in  the  various  sections  *Use  correct  nomenclature 
of  a  jet  engine.  as  a  part  of  the  explana¬ 

tions? 

IDENTIFY  AIRFLOW  IN  DIFFUSERS. 

(SEGMENT  F,  LEVEL  2) 

Student  Performance  Goal 

•  Given: 

Mock-ups,  visual  aids  or  line  drawings  of  sub¬ 
sonic  and  supersonic  diffusers  and  appropriate 
reference  information. 

•  Performance: 

The  student  will  point  to  the  difruser  section  of  a 
turbine  engine  and  explain  the  relationship  of  the 
diffuser  to  the  compressor  and  combustion  chamber. 
Provided  with  appropriate  references,  he  will  in¬ 
terpret  the  information  necessary  to  distinguish 
between  subsonic  and  supersonic  diffusers  and 
describe  the  airflow  characteristics  of  each  type. 

•  Standard: 

Identification  of  diffusers  will  be  without  error. 
Correct  nomenclature  will  be  used  throughout  all 
descriptions  and  explanations. 

Key  Points  Feedback 

Diffusers:  (Where  is  a  subsonic  dif¬ 

fuser  generally  located 

a.  Subsonic.  within  a  turbine  engine? 

•  Where  is  a  supersonic 
diffuser  generally  located? 

b.  Supersonic.  «What  characteristics  and 

shapes  assist  a  mechanic 
in  the  identification  of  sub 
and  supersonic  diffusers? 

•  How  would  an  air  velocity 
of  Mach  .82  be  classified, 
i.e.,  sub  or  supersonic? 

•  Explain  how  subsonic  and 
supersonic  diffusers  both 
act  to  reduce  velocity  and 
increase  static  pressures. 


Air  pressure  variations.  (Where  does  the  highest  gas 

pressure  occur  in  a  jet  en-  c.  Shape,  function 

gine?  and  location. 

•  Why  does  the  compressor 
blade  angle  and  the  size 
of  the  compressor  blade 
change  from  stage  to  stage 
of  the  compressor? 

•  What  would  happen  if  any  single 
stage  did  not  increase  pressure? 

•  Why  does  the  pressure  drop  in 
the  combustion  area  of  a  turbine 
engine  ? 
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Activities  Check  Items 

Did  the  student: 

Identify  types  of  »Use  correct  nomenclature 

diffusers.  and  terminology? 

Describe  the  location  »Cortectly  identify  types 
of  diffusers.  and  locations  of  diffusers? 

Explain  the  airflow 
through  subsonic  and 
supersonic  diffusers. 

IDENTIFY  TYPES  AND  CHARACTERISTICS  OF 
COMBUSTION  CHAMBERS. 

(SEGMENT  G,  LEVEL  21 

Student  Performance  Goal 

•  Given: 

Various  types  of  combustion  chambers  and  line 
drawings  illustrating  the  different  types  and 
appropriate  reference  information. 

•  Performance: 

From  the  displayed  combustion  chambers,  the  stu¬ 
dent  will  identify  the  various  types  and  explain 
the  operating  characteristics  of  each  type.  He  will 
draw  arrows  on  the  line  sketches  to  illustrate  the 
airflow  and  flame  paths  through  each  type  of  com¬ 
bustion  chamber. 

•  Standard: 

The  types  of  combustion  chambers  will  be  identi¬ 
fied  without  error.  Correct  nomenclature  will  be 
used  as  a  part  of  all  descriptions  and  explanations. 

Key  Points  Feedback 

Types  of  combustion  •  Compare  the  advantages/ 

chambers.  limitations  of  each  type  of 

combustion  chamber. 

a.  Can.  »At  what  location  within 

b.  Annular.  the  combustion  chamber 

c.  Can-annular.  does  combustion  take  place? 

d.  Air  flows.  *What  percent  of  engine  air 

goes  to  combustion? 

•  How  does  secondary  air 
enter  the  combustion  can? 

•  At  the  time  of  ignition 
(during  starting)  what  is 
the  approximate  fuel-air 

e.  Flame  propagation.  ratio  at  the  igniter  plug? 

•  What  is  an  ignition  eddy? 

•  How  many  igniters  are 
generally  used  in  turbine 
engines? 

•  In  an  engine  that  incor¬ 
porates  individual  cans, 
how  is  flame  transferred 
from  one  can  to  another? 

•  How  would  minimum  flow 
solenoid  affect  engine  opera-  288 
tion  above  critical  altitude? 


f.  Nozzle  arrangement.  •  Where  are  the  fuel  nozzles 
located  in  each  of  the 
various  types  of  combus¬ 
tion  chambers? 

Activities  Check  Items 

Did  the  student: 

Identify  types  of  com-  »Use  correct  nomenclature 
bustion  chambers.  throughout  the  descriptions 

and  explanations? 

Illustrate  airflow  and  •Correctly  interpret  reference 
flame  path  in  combus-  information? 

tion  chambers. 

IDENTIFY  IMPULSE  AND  REACTION  BLADES 
AND  THRUST  REVERSERS. 

(SEGMENT  H,  LEVEL  2) 

Student  Performance  Goal 

•  Given: 

Examples  of  impulse,  reaction, -and  impulse-reaction 
type  turbine  blades,  sketches  or  line  drawings  of 
the  types  of  turbine  engine  blades  and  thrust  reversing 
systems  and  appropriate  reference  information. 

•  Performance: 

The  student  will  identify  each  type  of  turbine  blade. 
Using  the  line  drawings  or  sketches,  he  will  illus¬ 
trate  the  characteristics  of  each  type  of  blade  and 
label  the  reverser  drawing  and  describe  the  gas  flow 
around  the  exhaust  cone  of  a  turbine  engine. 

•  Standard: 

The  types  of  turbine  blades  will  be  identified 
without  error.  The  descriptions  and  explanations 
will  display  correct  nomenclature  and  terminology. 

Key  Points  Feedback 

Types  of  turbine  blades:  ^Compare  the  changes  in 
air  velocity  that  may  be 

a.  Impulse.  achieved  by  the  impulse 

and  the  reaction  type  blade. 

b.  Reaction.  »What  are  the  pressure 

changes  in  the  impulse  and 

c.  Impulse-reaction.  reaction  type  blades? 

•  What  are  the  advantages  of 
the  combination  "impulse- 
reaction”  type  turbine  blade? 

Exhause  nozzles:  »Why  is  an  exhause  cone 

position  close  to  the  rear 

a.  Shapes.  turbine  face? 

•  What  are  two  functions  of 

b.  Guides  and  support  the  guide  vanes? 

vanes. 


c.  Cooling. 

•  What  are  the  airflow  charac¬ 
teristics  in  the  exhaust 

Key  Points 

Feedback 

cone  area? 

Comparison  of  turbo¬ 

•  What  is  a  turboprop  engine? 

Thrust  reversers. 

•  Why  is  thrust  reversing  re¬ 

prop  with  a  recipro¬ 

•  What  is  the  best  operating 

quired? 

•  How  is  the  airflow  of 
a  fan-jet  engine  re¬ 
versed  ? 

•  What  methods  may  be  used 
to  actuate  the  thrust  re¬ 
versers? 

•  What  methods  may  be  used 
to  reduce  the  possibility 

cating  engine. 

speed  range  for  an  air¬ 
plane  powered  by  a  turbo¬ 
prop  engine? 

•  What  fuels  are  used  in  a 
turboprop  engine? 

•  Why  may  two  stages  of 
propeller  reduction  be  re¬ 
quired  for  a  turboprop 
engine? 

of  teingestion  into  a  re¬ 
versed  turbine  engine? 

•  What  fail-safe  features  may 
be  incorporated  into  the 
reversing  system? 

Turboprop  operation. 

•  Explain  how  the  thrust  of 
a  propjet  is  augmented  by 
the  thrust  of  the  exhaust 
gasses. 

•  Compare  the  weight  to 
power  ratio  of  propjet  and 

Activities 

Check  Items 

Did  the  student: 

reciprocating  engines. 

•  How  does  the  time  between 
overhaul  periods  of  a  turbo¬ 

Identify  types  of 

•Make  correct  identification 

prop  engine  compare  with 

blades  in  sample 
display. 

of  the  components? 

a  piston  engine? 

•  How  do  the  two  types  of 

Sketch  and  explain 

•  Use  correct  nomenclature 

engines  compare  in  fuel 

the  characteristics  of 
the  different  blades. 
Describe  the  airflow 
around  the  exhaust 
cone  in  two  different 

and  terminology  as  a  pan 
of  the  descriptions  and 
explanations? 

consumption? 

types  of  thrust  reversers. 

OVERHAUL  TURBINE  ENGINE. 

(SEGMENT  J,  LEVEL  2) 

COMPARE  CHARACTERISTICS  OF  TURBOPROP 
AND  RECIPROCATING  ENGINES. 

(SEGMENT  I,  LEVEL  tl 

Student  Performance  Goal 

•  Given: 

Twenty  statements  which  identify  the  fuel  consump¬ 
tion,  specific  weight,  maintenance  and  operational 
characteristics  of  turboprop  and  reciprocating  en¬ 
gines. 

•  Performance: 

The  student  will  arrange  the  statements  in  two 
columns.  One  column  will  list  all  statements 
applicable  to  a  turboprop  engine,  the  second  column 
will  record  statements  applicable  to  reciprocating 
engines. 

•  Standard: 

The  student  will  correctly  associate  70  percent  of 
the  statement  with  the  type  of  powerplant. 


Student  Performance  Goal 

•  Given: 

Written  information,  turbine  engine  diagrams,  a 
turbine  engine,  selected  parts  from  a  turbine  en¬ 
gine,  appropriate  measuring  devices,  and  an  over¬ 
haul  manual. 

•  Performance: 

The  student  will  identify  the  major  parts  of  the 
turbine  engine  by  writing  the  names  of  the  parts 
on  a  diagram.  He  will  inspect  and  make  recom¬ 
mendations  for  repair  according  to  the  overhaul 
manual  table  of  limits,  as  well  as  write  recom¬ 
mendations  for  reuse  or  suggested  types  of  repairs. 

•  Standard: 

The  listing  of  parts  on  the  diagram  and  determina¬ 
tion  for  serviceability  of  engine  parts  will  be  100 
percent  accurate  and  recommendations  for  reuse  or 
repair  will  be  within  the  limits  established  by  the 
overhaul  manual  in  use. 


Key  Points 


Disassembly 


Cleaning. 


Inspection. 


Feedback 

•  How  are  cradles  attached 

to  the  engine  for  disassembly?  Repair 

•  How  is  an  engine  mounted 
for  horizontal  disassembly? 

•  How  is  an  engine  mounted 
for  vertical  disassembly? 

•  When  is  QEC  equipment 
removed? 

•  How  is  the  overhaul  manual 
used  in  disassembling  an 
engine? 

•  What  section  is  disassembled 
first? 

•  What  precautions  should  be 
taken  to  protect  bearings  and 
seals? 

•  How  are  cases  indexed 
during  disassembly? 

•  How  are  blades  protected 
during  disassembly? 

•  What  methods  are  approved 
for  marking  hot  section 
components? 

•  How  do  you  clean  parts 
not  subjected  to  extreme 
heat? 

•  How  do  you  clean  parts 
that  are  subjected  to  heat? 

•  Why  and  when  is  electro¬ 
lytic  cleaning  used? 

•  What  types  of  cleaners 
should  be  used  for  parts 
coated  with  metal  spray, 
titanium  weldments,  chrome 
plating,  flame-plated  and 
plasma  sprayed  parts,  and 
nickel  cadmium  plating? 

•  What  precautions  should  Sub  Assembly, 

be  used  in  cleaning  blind 

holes? 

•  How  does  triclorethylene 
effect  titanium? 

•  How  is  corrosion  prevented 
during  and  after  inspection? 

•  Describe  the  uses  of  physi¬ 
cal,  magnetic,  particle, 
flourescent,  penetrant,  sur¬ 
face  treatment,  gage,  and 
X-ray  inspection. 

•  How  are  engine  welds  in¬ 
spected? 

•  How  are  blades  inspected? 

•  How  is  part  re-use  deter¬ 
mined? 

•  What  determines  maximum 
allowable  repair  limits? 


•  Why  is  indexing  of  parts 
so  important  to  malfunc¬ 
tion  analysis? 

•  How  is  the  repairability  of 
parts  determined? 

•  How  are  parts  repaired  so 
as  to  bring  them  back  into 
factory  specifications? 

•  What  factors  should  be 
considered  when  lapping 
and  grinding  parts? 

•  How  are  tube  assemblies 
pressure  checked? 

•  How  is  the  acceptability 
of  a  repair  determined? 

•  What  parts  can  be  repaired 
by  welding? 

•  After  welded  repairs  are 
made,  how  are  parts  re¬ 
lieved  of  stress? 

•  What  is  the  reason  for 
plasma  spraying? 

•  What  are  the  criteria  for 
using  rivets  within  the 
engine? 

•  What  is  the  process  of 
honeycomb  replacement? 

•  What  parts  are  not  general¬ 
ly  re-used? 

•  How  are  serviceable  seals 
and  packings  stored? 

•  How  is  magnesium  welding 
rod  handled,  stored,  and 
used  ? 

•  What  is  done  with  magne¬ 
sium  welding  rod  after  be¬ 
ing  partially  used? 

•  What  is  the  process  of 
welding  magnesium  parts? 

•  Why  is  assembly  order 
important? 

•  What  precautions  must  be 
taken  to  prevent  dust,  dirt 
and  small  objects  from 
entering  the  engine? 

•  What  precautions  must  be 
used  when  assembling  parts 
covered  with  corrosion  pre¬ 
ventive  compounds? 

•  What  parts  of  the  engine 
are  dynamically  balanced? 

•  What  determines  the  sequence 
of  build  up  of  sub-assemblies? 

•  How  are  built-up  sub-assem¬ 
blies  stored? 

•What  are  the  advantages  of 
"J”  threaded  bolts  and  how 
should  they  be  stored  with 
other  bolts? 
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Final  assembly. 


Key  Points 


Feedback 


Storage. 


•  What  are  the  general  proce¬ 
dures  for  mating  sub-assem¬ 
blies? 

•  What  are  the  major  differ¬ 
ences  between  horizontal 
and  vertical  build-up? 

•  What  can  be  done  to  facili¬ 
tate  snap-fit  installations? 

•  How  is  alignment  achieved 
in  hard-to-see  places? 

•  What  methods  ate  used  to 
check  fits  and  clearances? 

•  How  long  can  an  engine 
remain  inactive  before  pre¬ 
servative  protection  is  re¬ 
quired? 

•  What  is  the  purpose  of 
humidity  indicators? 

•  How  are  overhaul  records 
kept  for  stored  engines? 

•  How  is  an  engine  "pickled”? 

•  How  is  an  engine  maintained 
in  storage? 


Modular  Overhaul. 


Time  Repairs. 


Malfunction  removals. 


Activities 


Check  Items 
Did  the  student: 


Inspection  removals. 


List  part  names  on 
diagram. 

Inspect  parts. 

Determine  parts 
serviceability. 
Write  recommenda¬ 
tions  for  repair. 


•  List  the  correct  names 
within  a  reasonable  period 
of  time? 

•  Properly  measure  parts? 

•Safely  use  measuring  devices? 

•  Accurately  determine  parts 
serviceability? 

•  Recommend  appropriate 
types  of  repair  or  reuse? 


Repair  techniques. 


DESCRIBE  MODULAR  OVERHAUL. 

(SEGMENT  K,  LEVEL  1) 

Student  Performance  Goal 

•  Given: 

Controlled  notes,  written  information,  and  matching 
test. 

•  Performance: 

The  student  will  complete  the  matching  test  and 
will  cite  cases  when  modular  overhaul  is  appro¬ 
priate. 

•  Standard: 

The  matching  test  and  cited  statements  will  be  80 
percent  accurate. 


•  What  are  the  advantages 
of  modular  overhaul? 

•  How  does  logbook  analysis 
effect  engine  repair? 

•  What  parts  of  the  engine 
are  related  to  time  repairs 
or  removals? 

•  How  is  time  maintenance 
scheduled? 

•  How  is  modular  overhaul 
effected  by  on-condition 
maintenance  compared  to 
time-determined  main¬ 
tenance? 

•  What  determines  whether 
an  engine  will  be  repaired 
on-thewing  or  removed  for 
repair? 

•  What  sub-assemblies  can 
be  repaired? 

•  Can  the  compressor(s)  be 
repaired  or  replaced  on- 
the-wing? 

•  How  is  an  engine  internal¬ 
ly  inspected  on-the-wing? 

•  Compare  the  use  of  X-ray 
and  horoscope  inspections. 

•  How  is  alcohol  and  talcum 
powder  used  to  detect  leaks? 

•  What  are  the  purposes  of 
the  rails? 

•  When  is  a  lifting  device 
needed? 

•  How  is  alignment  maintained? 

•  Why  are  rails  unnecessary 
for  hot  section  replacements? 

6.  INSPECT,  CHECK,  SERVICE,  AND  REPAIR  TUR¬ 
BINE  ENGINE  INSTALLATIONS.  (EIT  =  10  hrs., 

T  =  5*0  hrs.,  L/S  =  5  hrs.)  3  segments 

(UNIT  LEVEL  2) 

REMOVE  AND  INSTALL  A  COMBUSTION  CASE 
AND  LINER. 

(SEGMENT  A,  LEVEL  2) 

Student  Performance  Goal 

•  Given: 

A  turbine  engine  incorporating  a  combustion  case  and 
liner,  an  appropriate  manual  or  instruction  sheet  and 
the  required  special  tools  and  equipment. 

•  Performance: 

The  student  will  remove  and  install  a  combustion 
case  and  liner  in  an  engine. 

•  Standard: 

The  student  will  correctly  interpret  the  instructions 
and  follow  all  procedures  regarding  uses  of  special 
tools,  torque  values  and  safety  practices. 
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Key  Points 


Feedback 


Procedure.  •What  methods  of  support 

may  be  required  for  asso¬ 
ciated  parts  of  the  engine 
while  the  burner  can  is 
removed? 

•  Why  is  it  important  to  mark 
the  original  position  of  the 
parts  prior  to  removal  from 
the  engine? 

•  Why  is  it  necessary  that 
the  parts  be  maintained  in 
their  proper  relationship  to 
each  other? 

•  What  possible  effect  could 
a  lead  pencil  mark  have  on 
the  parts  of  a  jet  engine? 

•  Why  may  the  manual  spe¬ 
cify  the  use  of  an  anti¬ 
seize  compound  during 
assembly  of  the  engine? 

•  What  are  some  of  the  ef¬ 
fects  of  incorrect  mating 
and  alignment  of  new  parts 
into  an  engine? 

Activities  Check  Items 

Did  the  student: 

Remove  and  reinstall  .Follow  the  procedure  spe- 
a  combustion  case  and  cified  with  respect  to: 
liner  assembly.  a.  Sequence  of  operations? 

b.  Torquing  of  fasteners? 

c.  Use  of  anti-seize  com¬ 
pounds? 

•Observe  safety? 


DISASSEMBLE  AND  REASSEMBLE  COMPRESSOR 
SECTION  OF  A  TURBINE  ENGINE. 

(SEGMENT  B,  LEVEL  2) 

Student  Performance  Goal 

•  Given: 

A  typical  turbine  engine  (or  turbine  engine  com¬ 
pressor  section),  the  manufacturer’s  overhaul 
manual  and  the  specified  tools  and  special  equip¬ 
ment. 

•  Performance: 

The  student  will  locate  and  interpret  information 
contained  in  the  manual  as  a  prelude  to  developing 
a  written  outline  listing  the  procedure,  tools  and 
safety  precautions  to  be  observed  when  disassembling 
the  compressor  section  of  a  turbine  engine.  He  will 
remove  and  reinstall  some  portion  of  a  compressor 
section  without  damage  to  the  engine  or  components. 


•  Standard: 

Interpretation  of  procedures  appearing  in  the 
manuals  will  be  without  error.  Removal  and  re- 
installation  of  a  portion  of  compressor  section  will 
be  fully  in  accord  with  the  specified  procedures. 

Key  Points  Feedback 

Procedures:  »What  are  the  advantages  of 

vertical  assembly  and  dis- 

a.  Position  of  the  en-  assembly? 

gine  for  disassembly  »Why  is  it  important  that 
and  reassembly.  parts  removed  from  the  en¬ 

gine  be  carefully  handled? 

b.  Sequence  of  work.  »What  methods  may  be  used 

to  identify  the  position  of 
parts  removed  from  the  en¬ 
gine? 

•  Why  is  it  important  that  a 
part  be  reinstalled  in  its 
original  position? 

c.  Safety.  .Describe  some  of  the 

safety  precautions  that 
should  be  observed  during 
disassembly  and  reassembly 
of  compressor  sections. 

•  How  can  a  mechanic  deter¬ 
mine  the  requirement  for 
special  tools  and  equipment? 

Activities  Check  Items 

Did  the  student: 

Remove  and  replace  .Correctly  interpret  the 
a  section  of  a  com-  manual  and  follow  the  spe- 

pressor.  cified  procedures? 

•  Observe  safety  precautions? 

REMOVE  AND  REINSTALL  A  FUEL  NOZZLE  IN  A 
TURBINE  ENGINE. 

(SEGMENT  C,  LEVEL  2) 

Student  Performance  Goal 

•  Given: 

A  turbine  engine  or  muck-up,  the  manufacturer’s  in¬ 
structions  and  the  necessary  special  tools. 

•  Performance: 

The  student  will  make  a  sketch  or  line  drawing 
illustrating  the  fuel  nozzle  arrangement  in  various 
types  of  engines.  He  will  remove  and  reinstall  a 
fuel  nozzle  in  an  engine  without  damaging  the 
nozzle  or  components  and  will  explain  the  fuel 
flow  through  the  nozzle. 
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•  Standard: 

Correct  nomenclature  will  be  used  as  a  part  of  all 
descriptions  and  explanations.  Removal  and  rein¬ 
stallation  of  the  fuel  nozzle  will  be  at  teturn-to- 
service  standard. 

Key  Points  Feedback 

Fuel  nozzles.  «What  is  the  advantage  of  a 

duplex  nozzle  over  a  simplex 
type  nozzle? 

•  Why  is  the  nozzle  designed 
so  that  the  fuel  delivered 
from  the  nozzle  is  in  a 
swirl  pattern? 

•  What  devices  are  incor¬ 
porated  in  the  nozzles  to 
prevent  clogging? 

•  What  will  probably  result 
if  the  fuel  nozzles  in  an 
engine  are  improperly  as¬ 
sembled  or  installed? 


Activities 


Check  Items 
Did  the  student: 


Key  Points 


Feedback 


Factors  influencing 
the  temperature  on 
blades. 


Inspection  of  engine 
components  subjected 
to  heat. 


•  What  is  a  hot  start? 

•  How  do  the  operating  tem¬ 
peratures  of  the  engine  re¬ 
spond  to  higher  outside 
air  temperatures? 

•  How  do  variations  in  fuel 
flow  effect  the  operating 
temperatures  of  the  engine? 

•How  does  cold  weather 
operation  affect  the  opera¬ 
ting  temperatures  at  the 
turbine  blade? 

•What  parts  of  an  engine 
will  be  affected  by  heat? 

•  What  is  "stretch”  of  an 
engine  component? 


•  What  is  "creep”  of  an 
engine  component? 

•  What  causes  ovality  of  a  tutbine 
case? 

RECOGNIZE  AND  IDENTIFY  COMBUSTION 
CHAMBER  HOT  SPOTS. 


(SEGMENT  B,  LEVEL  2) 


Make  a  sketch  illus¬ 
trating  location  of 
nozzles  in  various 
engines. 

Remove  and  reinstall 
nozzle. 


•  Correctly  interpret  reference 
information? 

•  Follow  procedures  and 
techniques  specified  for 
installation  and  removal 
of  nozzle? 

•  Avoid  damaging  the  com¬ 
ponents? 


7.  REMOVE,  INSTALL,  AND  TROUBLESHOOT 
TURBINE  ENGINES.  (EIT  =  10'/2  hrs.,  T  =  5 
hrs.,  L/S  =  5 Vi  hrs.)  7  segments 

(UNIT  LEVEL  2) 


Student  Performance  Goal 

•  Given: 

Typical  combustion  chambers  from  turbine  engines 
and  the  manufacturer’s  maintenance  publications. 

•  Performance: 

When  handed  a  combustion  chamber,  the  student 
will  identify  a  combustion  chamber  hot  spot.  He 
will  explain  the  two  causes  of  hot  spots  in  the 
outer  combustion  casing.  He  will  interpret  infor¬ 
mation  contained  in  the  manual  as  a  part  of  a 
demonstration  showing  how  the  alignment  and 
spray  pattern  of  a  fuel  nozzle  is  checked. 


IDENTIFY  DAMAGED  TURBINE  BLADES. 

(SEGMENT  A,  LEVEL  1) 


Student  Performance  Goal 

•  Given: 

Random  display  of  20  blades  from  a  turbine  engine, 
some  of  which  display  damage  as  a  result  of  ex¬ 
cessive  operating  temperatures. 

•  Performance: 

The  student  will  recognize  and  select  those  blades 
that  show  evidence  of  being  overheated,  blade  creep, 
scraping,  and  other  deformations. 

•  Standard: 

The  student  will  correctly  identify  70  percent  of 
the  overheated  blades. 


•  Standard: 

The  student  will  promptly  and  correctly  recognize 
hot  spots.  He  will  use  the  correct  nomenclature 
and  terminology  as  part  of  the  explanations  and  in¬ 
terpretation  of  information  contained  in  the  manual. 


Key  Points 


Feedback 


Combustion  chamber 
hot  spots: 

a.  Causes/effects. 


•What  precautions  should 
be  observed  when  installing 
external  type  fuel  nozzles? 

•  What  are  some  probable 
causes  of  incorrect  spray 
pattern  from  the  nozzles? 

•  What  precautions  should  be 
observed  when  installing  a 
combustion  liner  with  ex¬ 
ternal  fuel  nozzles? 
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b.  Field  adjustments. 


•  What  may  cause  a  com¬ 
bustion  chamber  or  burner 
can  to  shift  or  change  its 
position? 

•  How  can  chafing  damage  a 
combustion  chamber? 

•  How  may  incorrect  position 
of  the  fuel  nozzle  effect 
the  burner  can? 

Activities  Check  Items 

Did  the  student: 

Identify  hot  spots  in  »Cortectly  interpret  informa- 
a  combustion  chamber.  tion  from  the  manual? 
Demonstrate  procedure  «Use  correct  nomenclature 
to  check  alignment  and  and  terminology  as  a  part 
pattern  of  fuel  nozzles.  of  the  explanation  and 
demonstration? 

ADJUST  FUEL  CONTROL  OF  A  TURBINE  ENGINE. 

(SEGMENT  C,  LEVEL  2) 

Student  Performance  Goal 

•  Given: 

A  turbine  engine  (simulator  or  mock-up)  including 
the  fuel  control  unit  and  the  manufacturer’s  service/ 
operations  manual. 

•  Performance: 

The  student  will  describe  the  operation  of  che  fuel 
control  unit  of  a  turbine  engine  from  idle  speed 
range  through  to  full  power.  On  the  mock-up  or 
simulated  engine,  he  will  demonstrate  the  proce¬ 
dure  for  adjusting  the  fuel  control  unit. 

•  Standard: 

Correct  nomenclature  will  be  used  throughout  the 
demonstration  and  description  of  operation.  The 
student  will  correctly  interpret  information  from 
the  manual  and  make  adjustments  as  specified. 

Key  Points  Feedback 

Fuel  control  units:  »What  feature  of  the  fuel 

control  unit  is  intended  to 

a.  Operating  principles,  prevent  rich-mixture  flame- 
out? 

•  What  is  the  purpose  of  the 
pressure  regulator  valve? 

•  What  is  the  purpose  of  the 
minimum  pressure  shut-off 
valve? 

•What  are  the  three  variables 
that  affect  the  amount  of 
thrust  that  an  engine  will  pro¬ 
duce  for  any  given  fuel  flow? 


•  What  maintenance  may  a 
mechanic  perform  on  the 
fuel  control  unit? 

•  What  is  meant  by  the  ex¬ 
pression,  "trim  an  engine”? 

Activities  Check  Items 

Did  the  student: 

Demonstrate  the  »Correctly  interpret  the 

procedure  to:  manual? 

a.  Adjust  idle  RPM.  »Describe  the  hazards  and 

b.  Adjust  maximum  demonstrate  regard  for  the 

RPM.  hazards  that  are  involved 

c.  Safety  the  fuel  under  "actual”  operating 

control.  conditions? 


RECOGNIZE  THE  EFFECTS  OF  EXHAUST  NOZZLE 
AREA. 

(SEGMENT  D,  LEVEL  1) 

Student  Performance  Goal 

•  Given : 

Twenty  statements  describing  operating  conditions 
which  may  result  in  changes  in  fuel  consumption, 
exhaust  gas  velocities  and  tail  pipe  temperatures 
of  turbine  engines. 

•  Performance: 

The  student  will  recognize  the  conditions  that  are 
related  to  changes  in  exhaust  nozzle  area,  and  ex¬ 
plain  the  reason  for  selecting  each  answer. 

•  Standard: 

The  student  will  recognize  70  percent  of  the  con¬ 
ditions. 

Key  Points  Feedback 

Tail  pipes  and  »How  does  the  area  of  the 

exhaust  nozzles:  tailpipe  affect  exhaust  gas 

temperature? 

a.  Shapes.  »What  is  "EPR”  and  "EGT”? 

b.  Areas.  »What  are  some  of  the  methods 

for  varying  or  controlling 
the  area  of  a  tailpipe? 

•  What  features  and  charac¬ 
teristics  are  associated 
with  the  convergent  type 
exhaust  nozzle? 

•  How  does  a  convergent- 
divergent  exhaust  nozzle 
differ  from  a  convergent 
nozzle? 
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IDENTIFY  COMPRESSOR  SURGE. 

(SEGMENT  E.  LEVEL  1) 

Student  Performance  Goal 

•  Given: 

A  written  information  sheet  identifying  the  causes 
and  methods  of  controlling  compressor  surge  in 
tutbine  engines. 

•  Performance: 

The  student  will  distinguish  between  the  causes 
and  methods  of  control. 

•  Standard: 

Then  given  a  matching  type  questionnaire,  the  stu¬ 
dent  will  associate  the  causes  and  methods  of  con¬ 
trol  with  70  percent  accuracy. 

Key  Points  Feedback 

Compressor  surge.  •What  are  some  of  the 

causes  of  compressor  surge? 

•  What  methods  of  controlling 
compressor  surge  proved 
satisfactory  for  centrifugal 
compressors? 

•  What  methods  of  controlling 
compressor  surge  are  used 
in  axial  flow  engines? 

•  What  is  the  effect  of  rapid 
throttle  movement,  i.e., 
"jamming”  a  throttle? 

•  Under  what  operating  con¬ 
ditions  is  compressor  surge 
most  likely  to  occur? 

•  How  do  variable  stators 
act  to  control  surge  of  a 
compressor? 

•  How  do  compressor  bleed 
valves  and  bleed  straps  act 
to  limit  surge  of  the  engine? 

•  Where  are  bleed  valves  lo¬ 
cated  within  an  engine? 

•How  may  feed  control 
scheduling  act  to  limit 
compressor  surge? 


IDENTIFY  CAUSES  FOR  PERFORMANCE  LOSS 
(SEGMENT  F,  LEVEL  11 

Student  Performance  Goal 
•  Given: 

Written  information  identifying  the  causes  and 
methods  for  determining  performance  loss  in  turbine 
engines. 


•  Performance: 

The  student  will  identify  four  basic  causes  of 
engine  performance  deterioration  and  methods  of 
detecting  these  causes. 

•  Standard: 

When  given  a  matching  type  questionnaire,  the 
student  will  associate  the  causes  for  power  loss 
with  their  related  symptoms. 

Key  Points  Feedback 

Compressor  Deteriora-  «What  causes  compressor 

tion.  deterioration  —  FOD? 

•  What  causes  compressor 
deterioration  —  water  com- 
tamination? 

•  What  does  white  film  on 
blades  indicate? 

•  When  is  carbo-blast  used? 

•  What  causes  compressor 
stall? 

•  Why  does  abnormal  air¬ 
flow  cause  compressor  stall? 

Turbine  deterioration.  »How  is  a  horoscope  used 
to  detect  bowed  nozzle 
guide  vanes,  eroded  nozzle 
guide  vanes,  and  burner 
can  alignment? 

•  Explain  why  high  EGT  and 
fuel  flow  is  not  a  fuel  con¬ 
trol  problem. 

•  What  do  you  look  for  when 
visually  inspecting  turbines? 

•  What  does  a  straw-colored 
turbine  wheel  indicate? 

Instrument  Problems.  »How  does  seal  deterioration 
effect  EPR  readings? 

•  How  do  eroded  turbine  blades 
effect  EPR? 

•  How  would  a  PT2  leak  effect 
EPR? 

•  How  would  a  PTy  leak  effect 
EPR? 

•  What  would  low  RPM  and 
EGT  with  a  high  EPR  indi¬ 
cate? 

Lubrication  problems.  «How  can  an  air-oil  seal  leak 
be  detected? 

•  What  effect  would  high 
breather  pressure  have  upon 
oil  pressure  ? 

•  What  would  be  indicated  by 
an  illuminated  oil  bypass 
light? 

•  On  a  constant  volume  oil 
pressure  system,  what  would 
high  oil  pressure  indicate? 
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•  Why  and  where  are  breather 
pressure  checks  made? 

•  If  an  internal  leak  de¬ 
veloped  in  a  fuel  cooled 
oil  cooler  which  liquid 
would  go  to  where? 

REMOVAL  AND  INSTALLATION  OF  TURBINE 

ENGINE. 

(SEGMENT  G.  LEVEL  t) 

Student  Performance  Goal 

•  Given: 

Controlled  notes  containing  procedural  steps, 
written  information,  and  appropriate  35mm  colored 
slides. 

•  Performance: 

The  student  will  list  necessary  steps  for  turbine 
engine  removal  and  installation. 

•  Standard: 

All  steps  will  be  correct  and  in  an  acceptable 
sequence. 

Key  Points  Feedback 

Tools  and  equipment.  «What  special  tools  are 
needed? 

•  What  special  equipment  is 
needed? 

•  What  materials  are  needed 
to  maintain  a  clean  and 
safe  working  area? 

Engine  removal  and  «What  safety  precaution 

installation.  should  be  taken  in  regard 

to  work  stands,  electrical 
power,  and  fluid  shut-off? 

•  Mow  are  connectors  and 
openings  capped  for  pro¬ 
tection? 

•  What  should  be  considered 
when  removing  and  installing 
engine  mount  bolts? 

•  What  safety  precautions 
should  be  taken  with  en¬ 
gine  hoists  ? 

•  What  precautions  should 

be  taken  when  reconnecting 
electrical  fluid,  and  pneu¬ 
matic  connections? 

•  What  precautions  must  be 
taken  when  extensions  are 
used  with  torqueing  tools? 


Checking  engine  »How  is  pre-oiling  accom- 

systems.  plished? 

•  What  control  functions  re¬ 
quire  rigging? 

•  What  precautions  should  be 
taken  in  safetying  with  re¬ 
gard  to  proper  security  and 
protection  from  injury? 

•  How  are  fluid  checks  made? 

•  How  are  electrical  checks 
made? 

•  How  are  pneumatic  checks 
made? 

•  How  are  mechanical  con¬ 
trol  checks  made? 

•  What  final  checks  must  be 
made  before  run-up? 

•  What  is  used  to  determine 
if  engine  operation  is 
within  limits? 
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ENGINE  INSPECTION 


8.  PERFORM  POWERPLANT  CONFORMITY  AND 
AIRWORTHINESS  INSPECTION.  (KIT  r  10  hrs., 

7'  3  hrs.,  L  S  7  hrs. )  2  segments 

(UNIT  LEVEL  3) 

INSPECT  AN  ENGINE  FOR  COMPLIANCE  WITH 
AIRWORTHINESS  DIRECTIVES, 

(SEGMENT  A,  LEVEL  3) 

Student  Performance  Goal 

•  Given: 

An  aircraft  engine,  complete  with  all  accessories, 
a  file  or  airworthiness  directives,  the  logbook  and 
other  maintenance  records  for  the  specific  engine 
and  the  engine  manufacturer’s  manuals  and  service 
bulletins. 

•  Performance: 

The  student  will  inspect  the  engine  and  accessories 
and  determine  whether  the  airworthiness  directives 
have  been  complied  with. 

•  Standard : 

7'he  student  will  locate  and  interpret  the  directives 
without  error.  He  will  research  the  engine  main¬ 
tenance  records  and  correctly  determine  whether 
the  required  maintenance  has  been  accomplished. 


Kc\  Pants 
Applicability  of 

directives. 


Maintenance  record 


pvvtibttck 

•  How  may  a  mechanic  de¬ 
termine  v/h ether  the  Air¬ 
worthiness  directive  file 
is  current ? 

•When  will  an  Airworthiness 
Directive  probably  require 
immediate  compliance? 

•  I'nder  what  conditions  may 
compliance  with  an  Air¬ 
worthiness  Directive  be 
deferred? 

•  Who  is  legally  responsible 
for  compliance  with  an 
Airworthiness  Directive? 

•  What  are  some  of  the  methods 
used  to  mark  equipment  as 

an  indication  that  compli¬ 
ance  with  Airworthiness 
Directives  has  been  ac- 
compl  i  shed? 

•  Who  i*.  authorized  to  make 
entries  in  the  maintenance 
records? 


Act  it  it  ics 


Inspect  engine  and 
accessories  for  AD 
compl  iance. 


(.heck  I  ft  "  '■ 

Did  the  srudenr: 

•  Check  data  plate  and  main¬ 
tenance  records  to  determine 
applicability  of  serial  numbers? 

•  Correctly  interpret  Airworthi¬ 
ness  Directives  and  other 
maintenance  records? 

•  Inspect  the  engine  and 
accessories? 

•  Correctly  judge  compliance? 


INSPECT  AN  ENGINE  FOR  CONFORMITY  WITH 
SPECIFICATIONS. 

(SEGMENT  B,  LEVEL  3'. 

Student  Performance  Goal 

•  Given: 

An  aircraft  engine  complete  with  all  accessories, 
(turbine  or  reciprocating)  the  FA  A  specifications 
and  manufacturer's  publications. 

•  Performance: 

The  student  will  inspect  the  engine  and  judge 
whether  the  engine  and  its  accessories  comply  with 
the  FA  A  and  manufacturer’s  specifications. 

•  Standard: 

The  engine  and  accessories  need  not  be  operable, 
but  must  have  all  required  identification  and  data 
plates.  The  student  will  interpret  the  specifications 
and  identify  required  equipment  without  error. 


Kc\  Points 


I'ccdhuc  k 


Applicability  of  spe-  •How  would  a  mechanic  posi- 
cifications  and  manuals,  tively  identify  an  engine? 

•  V.Tiat  importance  should  a 
mechanic  attach  to  the 
"dash”  number  or  letter  of 
a  basic  engine  model5 

•  What  method  should  a  mechanic 
use  to  identify  engine  acces¬ 
sories  or  components? 

•  At  the  time  that  a  component 
is  installed  on  an  engine,  who 
is  responsible  for  determining 
that  the  component  complies 
w’ith  the  FAA  and  the  manu¬ 
facturer's  specifications? 
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Activities 


Check  Items 
Did  the  student: 


Inspect  an  engine 
and  accessories  for 
conformity. 


•  Correctly  determine  appli¬ 
cability  by  reference  to 
model  and  serial  numbers? 

•  Correctly  interpret  speci¬ 
fications? 

•Inspect  the  engine  and  ac¬ 
cessories  and  correctly 
judge  whether  the  assembly 
complied  with  specifica¬ 
tions? 
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OUTLINE  POWERPLANT  CURRICULUM  - 
PART  II,  POWERPLANT  SYSTEMS  AND  COMPONENTS 

Instructional  Units,  Sogmonts,  and  Estimated  Instructional  Ti 


LUBRICATION  SYSTEMS 


1.  IDENTIFY  AND  SELECT  LUBRICANTS.  -  Level  2 

A.  Identify  characteristics  of  lubricants.  -  Level  1 

B.  Identify  the  secondary  functions  of  lubricating  oils.  -  Level  1 

C.  Recognize  and  identify  acceptable  lubricants.  -  Level  2 

2.  INSPECT,  CHECK,  SERVICE,  TROUBLESHOOT  AND  REPAIR 

ENGINE  LUBRICATION  SYSTEMS.  -  Level  3 

A.  Diagram  and  explain  the  operation  of  wet  and  dry  sump 

lubrication  systems.  -  Level  2 

B.  Change  oil,  check  screens.  -  Level  3 

C.  Service  an  oil  by-pass  valve.  -  Level  3 

D.  Service  disc -type  oil  filters.  -  Level  3 

E.  Describe  purpose  of  oil  pressure  gauge  line  restrictors.  -  Level  2 

F.  Identify  components  of  an  oil  scavenging  system  and 

describe  operation  of  the  system  and  troubleshoot.  -  Level  2 

G.  Interpret  FAA  regulations  pertaining  to  oil  supply  tanks.  -  Level  2 

H.  Explain  the  purpose  and  describe  the  operation  of  an  oil 

dilution  system.  -  Level  2 

I.  Adjust  oil  pressure  on  an  operable  engine.  -  Level  2 

J.  Interpret  instrument  indications.  -  Level  2 

K.  Describe  the  lubrication  of  a  valve  mechanism.  -  Level  2 

L.  Install  rings  on  a  piston  and  describe  the  factors  effecting 

oil  consumption  in  a  piston  engine.  -  Level  3 

3.  REPAIR  ENGINE  LUBRICATION  SYSTEM  COMPONENTS.  -  Level  2 

A.  Inspect,  remove,  clean  and  reinstall  oil  lines.  -  Level  2 

B.  Identify  and  describe  oil  temperature  regulation.  -  Level  2 

C.  Explain  the  procedure  for  cleaning  and  testing  oil  tanks.  -  Level  1 

D.  Disassemble  and  reassemble  an  engine  oil  pump.  -  Level  2 


Estimated  Instructional  Time 


ENGINE  FUEL  SYSTEMS 

4.  INSPECT,  CHECK,  SERVICE,  TROUBLESHOOT,  AND  REPAIR 

ENGINE  FUEL  SYSTEMS.  -  Level  3 

A.  Interpret  Federal  Aviation  Regulations  governing  fuel 

systems.  -  Level  2 


10.5  hrs. 


40.5  hrs. 


18.0  hrs. 


69.0  hrs. 


5.0  hrs. 
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B.  Inspect,  check,  service,  troubleshoot  and  repair  an 
engine  fuel  system. 

5.  REPAIR  ENGINE  FUEL  SYSTEM  COMPONENTS. 

A.  Describe  the  operation  of  fuel  pumps  and  remove  and 
install  a  pump  on  an  engine. 


-  Level  3 

-  Level  2 


-  Level  2 


B.  Describe  the  operation  of  auxiliary  and  boost  pumps, 

remove  and  install  an  auxiliary  or  boost  pump  in  a  system.  -  Level  2 


8.5  hrs. 


Estimated  Instructional  Time .  13.5  hrs. 


FUEL  METERING  SYSTEMS 

6.  INSPECT,  CHECK,  SERVICE,  TROUBLESHOOT,  AND  REPAIR 
RECIPROCATING  AND  TURBINE  ENGINE  FUEL  METERING 
SYSTEMS.  -  Level  3 


30.0  hrs. 


A.  Explain  temperature,  pressure,  and  humidity  effects  on 

operation  of  a  carburetor.  -  Level  2 

B.  Describe  the  operation  of  a  float  carburetor.  -  Level  2 

C.  Identify  a  pressure  type  carburetor  and  a  direct  fuel 

injection  system  and  describe  the  operation  of  each  system.  -  Level  2 

D.  Explain  the  function  of  vapor  separators  and  vapor  vents.  -  Level  2 

E.  Compare  continuous  flow  fuel  injection  and  direct 

cylinder  injection  systems.  -  Level  1 

F.  Inspect,  remove  and  install  a  float  type  carburetor,  operate 

the  engine  and  adjust  idle  speed  and  idle  mixture.  -  Level  3 

G.  Inspect,  remove  and  install  a  pressure  carburetor  or  fuel 
injection  system,  operate  the  engine  and  adjust  idle  speed 

and  idle  mixture.  -  Level  3 

H.  Identify  the  dangers  of  excessively  rich  and  excessively 

lean  fuel-air  mixtures.  -  Level  2 

I.  Rig  the  fuel  control  unit  on  a  static  turbojet  engine  and 

describe  the  trimming  of  the  engine.  -  Level  2 

7.  OVERHAUL  CARBURETORS.  -  Level  2 

A.  Identify  venturi  size  and  describe  function.  -  Level  2 

B.  Interpret  and  use  charts  or  diagrams  to  explain  fuel  and 

airflow  through  float  and  pressure  carburetors,  -  Level  2 

C.  Remove,  install  and  explain  the  principles  of  fuel  metering 

through  a  jet.  -  Level  2 

D.  Identify  and  describe  the  operation  of  an  air  bleed.  -  Level  2 

E.  Locate  and  describe  the  operation  of  the  main  discharge 

nozzles  in  a  pressure  carburetor.  -  Level  2 

F.  Identify  acceleration  systems  in  float  and  pressure 

carburetors  and  describe  the  operation  of  each  system.  -  Level  2 


20.0  hrs. 
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G. 

Identify  economizer  and  power  enrichment  systems 
and  describe  the  operation  of  the  systems  in  float 
and  pressure  type  carburetors. 

-  Level  2 

H. 

Identify  mixture  controls  incorporated  in  float  and 
pressure  carburetors  and  describe  the  operation  of 
the  system. 

-  Level  2 

8.  REPAIR  ENGINE  FUEL  METERING  SYSTEM  COMPONENTS. 

-  Level  2 

A. 

Locate,  remove,  clean  and  reinstall  screens  in  fuel 
metering  system  components. 

-  Level  2 

B. 

Inspect  and  describe  the  repair  of  carburetor  floats. 

-  Level  2 

C. 

Inspect  float  needle  and  seat,  measure  and  adjust  float 
level  of  a  carburetor. 

-  Level  2 

D. 

Inspect  a  pressure  type  carburetor  and  describe  operation 
resulting  from  clogged  impact  tubes  and  ruptured 
diaphragms. 

-  Level  2 

9.  INSPECT,  CHECK,  AND  SERVICE  WATER  INJECTION 
SYSTEMS. 

-  Level  1 

A. 

Locate  information  regarding  the  inspection,  checking 
and  servicing  of  water  injection  systems. 

-  Level  1 

Estimated  Instructional  Time 


INDUCTION  SYSTEMS 


10.  INSPECT,  CHECK,  TROUBLESHOOT,  SERVICE  AND  REPAIR 

ENGINE  ICE  AND  RAIN  CONTROL.  SYSTEMS.  -  Level 

A.  Describe  induction  icing  and  identify  probable  location.  -  Level 

B.  Inspect,  check,  service  and  repair  a  carburetor  pre-heat 

system  or  hot  spot.  -  Level 

C.  Describe  the  operation  of  thermal  anti-icing  systems  for 

turbine  engine  air  intakes.  -  Level 


11.  INSPECT,  CHECK,  SERVICE,  AND  REPAIR  HEAT  EXCHANGERS 

AND  SUPERCHARGERS.  -  Level 

A.  Inspection  and  repair  of  superchargers.  -  Level 

B.  Inspect,  service  and  check  a  supercharger  system.  -  Level 

C.  Inspect  heat  exchangers  and  describe  methods  of  repair.  -  Level 

12.  INSPECT,  CHECK,  SERVICE  AND  REPAIR  CARBURETOR 

AIR  INTAKE  AND  INDUCTION  MANIFOLDS.  -  Level 

A.  Inspect,  check,  service  and  repair  an  air  intake  duct  for 

a  carbureted  engine.  -  Level 

B.  Inspect,  check,  service  and  repair  a  carburetor  heater 

system.  -  Level 

C.  Inspect  and  service  air  screens  or  air  filters  in  the 

engine  air  intake.  -  Level 


2 

2 

2 

2 

2 

2 

2 

2 

3 

3 

3 

3 


6.0  hrs. 


2.0  hrs. 


58.0  hrs. 


4.5  hrs. 


7.5  hrs. 


6.5  hrs. 
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D.  Inspect,  check,  service  and  repair  an  engine  primer  system.  -  Level  3 


Estimated  Instructional  Time 

ENGINE  COOLING  SYSTEMS 

13.  INSPECT,  CHECK,  TROUBLESHOOT,  SERVICE  AND  REPAIR 


ENGINE  COOLING  SYSTEMS.  -  Level  3 

A.  Inspect,  check,  and  service  engine  cooling  systems.  -  Level  3 

B.  Troubleshoot  and  repair  engine  cooling  systems.  -  Level  3 

14.  i 'HP AIR  ENGINE  COOLING  SYSTEM  COMPONENTS.  -  Level  2 

A.  Repair  baffles  and  reprofile  cylinder  fins.  -  Level  2 


Estimated  Instructional  Time 

ENGINE  EXHAUST  SYSTEMS 

15.  INSPECT,  CHECK,  TROUBLESHOOT,  SERVICE,  AND  REPAIR 


ENGINE  EXHAUST  SYSTEMS. 

-  Level  3 

A. 

Inspect,  remove,  replace,  adjust,  and  repair  joints  in 
the  exhaust  system. 

-  Level  3 

B. 

Inspect,  remove  and  reinstall  exhaust  heaters. 

-  Level  3 

C. 

Identify,  inspect  and  describe  the  operation  of  turbo¬ 
superchargers  and  turbocompound  engines. 

-Level  2 

D. 

Describe  the  operation  and  inspection  of  jet  engine  thrust 
reversers  and  noise  suppressors. 

-  Level  2 

16. 

REPAIR  ENGINE  EXHAUST  SYSTEM  COMPONENTS. 

-  Level  2 

A. 

Recognize  materials  used  in  exhaust  system  components 
and  describe  repair  procedures. 

-  Level  2 

Estimated  Instructional  Time  .  . 

IGNITION  SYSTEMS 

17. 

OVERHAUL  MAGNETO  AND  IGNITION  HARNESS. 

-  Level  2 

A. 

Disassemble,  identify  components,  and  reassemble  a  magneto, 

.-  Level  2 

B. 

Inspect  and  select  serviceable  magneto  breaker  assembles. 

-  Level  2 

C. 

Internally  time  a  magneto. 

-  Level  2 

D. 

Install  high  tension  leads. 

-  Level  2 

E. 

Assemble,  operate  and  disassemble  an  impulse  coupling 
on  a  magneto. 

-  Level  2 

18. 

INSPECT,  -.HECK,  SERVICE,  TROUBLESHOOT,  AND  REPAIR 
RECIPROCATING  AND  TURBINE  ENGINE  IGNITION  SYSTEMS. 

-  Level  3 

A. 

Inspect,  check,  troubleshoot,  remove  and  reinstall  wiring  to 
an  ignition  switch. 

-  Level  3 

B. 

Use  an  ignition  harness  tester  to  identify  a  shorted 
ignition  lead  on  an  engine. 

-  Level  3 

18.5  hrs. 


7.0  hrs. 


3.0  hrs. 

10.0  hrs. 


13.0  hrs. 


4.0  hrs. 


17.0  hrs. 

30.0  hrs. 


32.0  hrs. 
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C.  Install,  inspect,  operate,  troubleshoot  and  repair  an 
ignition  booster  system. 


D.  Remove,  inspect,  recondition,  test  and  reinstall  spark  plugs.  - 

E.  Time  magnetos  to  an  engine. 

F.  Identify,  compare  and  interpret  ignition  analyzer  patterns. 


Level  3 
Level  3 
Level  3 
Level  2 


Compare  and  describe  the  differences  between  piston  engine 
and  turbine  engine  ignition  systems. 


19.  REPAIR  ENGINE  IGNITION  SYSTEM  COMPONENTS. 

A.  Operate  and  test  a  magneto  on  a  test  bench. 

B.  Test  and  judge  the  serviceability  of  condensers. 

C.  Use  a  coil  tester  to  test  ignition  coils. 


Level  2 
Level  2 
Level  2 
Level  2 
Level  2 


D.  Demonstrate  the  effect  of  faults  in  an  ignition  lead  and 
correct  the  fault. 


-  Level  2 
Estimated  Instructional  Time  .  . 


28.0  hrs. 


90.0  hrs. 


ENGINE  ELECTRICAL  SYSTEMS 

20.  INSTALL,  CHECK,  AND  SERVICE  ENGINE  ELECTRICAL 
WIRING,  CONTROLS,  SWITCHES,  INDICATORS,  AND 


PROTECTIVE  DEVICES. 

-  Level  3 

A. 

Types,  purposes,  applicability  and  operation  of 
electrical  fuses,  circuit  breakers,  and  switches. 

-  Level  1 

B. 

Select  and  install  aircraft  electrical  switches  and 
wiring  to  engine  electrical  components. 

-  Level  3 

C. 

Installation  requirements  and  characteristics  for  aircraft 
electrical  wiring  systems  and  junction  boxes. 

-  Level  1 

D. 

Install  electrical  terminals,  splices  and  bonding  jumpers, 
and  identify  aircraft  electrical  cables. 

-  Level  3 

E. 

Use  of  quick-disconnect  electrical  connectors  and 
characteristics  of  high-  and  low-tension  electrical  wire. 

-  Level  1 

F. 

Install  and  wire  solenoid  operated  switches,  determine 
causes  and  effects  of  solenoid  switch  chatter. 

-  Level  2 

REPAIR  ENGINE  ELECTRICAL  SYSTEM  COMPONENTS. 

-  Level  2 

A. 

Use  service  manuals  and  parts  catalogs  to  locate  proce¬ 
dures  for  repair  or  replacement  of  engine  electrical 
system  components  and  to  obtain  part  numbers  for  re¬ 
placement  parts. 

-  Level  2 

B. 

Check,  troubleshoot  and  repair  an  aircraft  dual  DC 
generator  electrical  system. 

-  Level  2 

C. 

Determination  of  approximate,  actual,  and  permissible 
continuous  load  on  an  aircraft  electrical  generating  system. 

-  Level  2 

D. 

Inspect,  check,  and  repair  solenoid  operated  valves  for 
engine  pneumatic  functions. 

-  Level  2 

Estimated  Instructional  Time 


38.0  hrs. 


19.5  hrs. 


57.5  hrs. 
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ENGINE  INSTRUMENT  SYSTEMS 

22.  INSPECT,  CHECK,  SERVICE,  TROUBLESHOOT  AND  REPAIR 
ENGINE.  TEMPERATURE,  PRESSURE,  AND  RPM  INDICATING 
SYSTEMS.  .  Level  3 


A.  Operating  principles  and  installation  practices  of  temperature 

indicating  systems  for  aircraft  engine  instrumentation.  -  Level  1 


B.  Check,  troubleshoot  and  repair  thermocouple  and  resistance/ 

ratiometer  temperature  indicating  systems.  -  Level  3 

C.  Purpose,  operating  principles  and  troubleshooting  of 

manifold  pressure  indicating  systems.  -  Level  1 

D.  Inspect,  check,  troubleshoot  and  repair  engine  tachometer 

systems.  -  Level  3 


E.  Purposes,  operating  principles,  requirements  and 
applications  of  engine  inlet  and  outlet  temperature 

indicating  systems.  -  Level  1 

F.  Purposes,  operating  principles  and  applications  of  pressure 
indicating  and  warning  systems  used  with  aircraft  engines.  -  Level  1 

23.  TROUBLESHOOT,  SERVICE  AND  REPAIR  FLUID  RATE  OF 

FLOW  INDICATING  SYSTEMS.  -  Level  2 


A.  Troubleshoot  and  service. 


-  Level  2 


Estimated  Instructional  Time 


ENGINE  I- Ill F.  PROTECTION  SYSTEMS 

24.  INSPECT,  CHECK,  SERVICE,  TROUBLESHOOT  AND  REPAIR 

ENGINE  EIRE  DETECTION  AND  EXTINGUISHING  SYSTEMS.  -  Level  3 

A.  Inspect,  check,  troubleshoot  and  repair  engine  fire 

detection  systems.  -  Level  3 

B.  Inspect,  check,  service,  troubleshoot  and  repair  engine  fire 

extinguishing  systems.  -  Level  3 

Estimated  Instructional  Time  .  , 


PROPEL!  E.RS 

25.  INSPECT,  CHECK,  SERVICE  AND  REPAIR  FIXED-PITCH, 
CONSTANT -SPEED.  AND  FEATHERING  PROPELLERS,  AND 
P ROPE!  LI  E  GOVERNING  SYSTEMS. 

A.  Identify  and  describe  the  forces  acting  on  a  propeller. 

B.  Measure  propeller  blade  pitch  angles. 

C.  Locate  and  interpret  engine-propeller  "critical  range" 
information. 

D.  I  ovate  and  interpret  "static  limit"  information  for  fixed  pitch 
propellers. 


-  Level  3 

-  Level  2 

-  Level  2 

-  Level  2 

-  Level  2 


E.  Describe  the  operation  and  control  by  a  counter-weight 
propeller. 


-  Level  2 


18.0  hrs. 


2,5  hrs. 

20,5  hrs, 

5.0  hrs. 

5.0  hrs. 

33.0  hrs. 
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26. 


27. 


28. 


29. 


30. 


F.  Describe  the  operation  and  control  of  a  hydromatic  propeller.  -  Level  2 

-  1  eve l  2 


G.  Describe  the  operation  and  control  of  non-counterweight 
variable  pitch,  feathering,  and  reversing  propellers. 


H. 


Describe  the  operation  and  control  of  a  turbine  engine 
propeller  system. 


I.  Inspect  and  identify  probable  location  of  defects  in  the  metal 
tipping  of  propellers. 


-  Level  2 

-  Level  2 


J.  Smooth  nicks,  cuts,  and  scratches  in  the  leading  and 
trailing  edges  of  metal  propeller  blades. 


INSTALL,  1  ROUBLK SHOOT  AND  RF.MOVF  PROPELLERS. 


-  Level  3 

-  Level  3 


A.  Check  operation  of  a  full  feathering  and  reversing  propeller.  -  Level  3 


B.  Remove  and  install  a  propeller  on  a  tapered  shaft. 

C.  Remove  and  install  a  propeller  on  a  splined  shaft. 

D.  Check  track  of  a  propeller. 

E.  Externally  adjust  and  rig  a  propeller  governor. 


-  Level  3 

-  I  .evel  3 

-  Level  3 

-  Level  3 


F.  Troubleshoot  descriptions  of  faults  in  a  hydromatic 
propeller. 


INSPECT,  CHECK,  SERVICE:  AND  REPAIR  PROPELLER 
SYNCHRONIZING  AND  ICE  CONTROL  SYSTEMS. 


A.  Identify  components  and  describe  the  operation  of  propeller 
anti-icing  systems. 


-  Level  3 

-  Level  1 

-  Level  1 


B.  Locate  reference  information  and  describe  the  operation  of 
propeller  synchronizing  systems. 


IDENTIFY  AND  SELECT  PROPELLER  LUBRICANTS. 


-  Level  1 

-  Level  2 


A.  Identify  the  lubricant  to  be  used  to  service  a  specific 
propeller. 


BALANCE  PROPELLERS. 


-  Level  2 

-  Level  2 


A.  Interpret  information  and  describe  the  procedure  for 
balancing  fixed  pitch  and  variable  pitch  propellers. 


REPAIR  PROPELLER  CONTROL  SYSTEM  COMPONENTS. 
A. 


-  Level  2 

-  Level  2 


Describe  the  action  of  a  propeller  governor  and  the  forces 
which  control  propeller  pitch. 


-  Level  2 


B.  Perform  the  operation  necessary  to  match  direction  of 
governor  rotation  to  the  rotation  of  the  engine  drive. 


-  Level  2 
Estimated  Instructional  Time  .  . 
T  otal  Estimated  Instructional  I  ime  .  . 
Additional  Practice  and/or  Examinations  .  . 


Grand  Total  for  Powerplant  Curriculum 

("Theory  and  Maintenance"  and  "Systems  and  Components")  . 


20.5  hrs. 


8.0  hrs. 


2.0  hrs. 


6.5  hrs. 


8.0  hrs. 


78.0  hrs. 


437.0  hrs. 
10.0  hrs. 


,750.(>  hrs. 


I 
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LUBRICATION  SYSTEMS 


I.  IDENTIFY  AND  SELECT  LUBRICANTS.  (HIT 
-  lOl/2  hrs.,  T  -  5  hrs.,  L/S  -  5/^  hrs.)  3  segments 
(UNIT  LEVEL  2) 


IDENTIFY  THE  SECONDARY  FUNCTIONS  OF 
LUBRICATING  OILS. 

(SEGMENT  B,  LEVEL  1) 


IDENTIFY  CHARACTERISTICS  OF  LUBRICANTS. 

(SEGMENT  A,  LEVEL  t) 


Student  Performance  Goal 
•  Given: 

A  matching  type  ten  question  examination  identifying 
lubricants.  The  content  of  the  examination  will  refer 
to  base  type,  film  strength,  viscosity  index  and 
flashpoint  of  lubricating  oils. 


Student  Performance  Goal 

•  Given: 

A  list  of  twenty  statements  which  identify  the 
functions  of  a  lubricating  oil. 

•  Performance: 

The  student  will  identify  those  statements  asso¬ 
ciated  with  the  cooling,  sealing  and  cleaning  of 
an  engine. 


•  Performance: 

The  student  will  match  the  characteristics  to  the 
various  types  of  lubricants. 

•  Standard: 

The  student  will  correctly  associate  seven  of  the 
characteristics  of  lubricating  oils  with  the  base 
type  of  lubricant. 

Key  Points  Feedback 

Types  of  lubricants.  «Why  is  a  mineral  lubricant 
more  satisfactory  than 
vegetable  ot  animal  lubri¬ 
cants? 

•  Why  were  synthetic  lubri¬ 
cants  developed? 

•  What  precaution  should  be 
observed  when  converting 
from  mineral  lubricants  to 
the  synthetic  type  lubri¬ 
cating  oils? 

Properties  of  lubricants.  «What  effect  would  a  low 
flashpoint  lubricant  have 
upon  the  operation  of  a 
piston  engine? 

•  How  do  climatic  conditions 
influence  the  selection  of 
lubricating  oils? 

•  What  comparison  may  be 
made  between  an  SAE  vis¬ 
cosity  and  an  "Aero  grade" 
viscosity  index? 

•  What  is  the  pour  point  of  a 
lubricating  oil? 

•  What  is  the  advantage  of 
multi-viscosity  lubricant? 

•  Why  is  it  important  that  a 
designated  lubricant  be 
used? 


•  Standard : 

The  student  will  correctly  identify  five  statements 
related  to  each  of  3  secondary  functions  of  the 
lubricating  oil. 

Key  Points  Feedback 


Cooling. 


Sealing. 


Cleaning. 


•  How  is  heat  transferred 
from  the  piston  to  cylinder 
walls  of  a  piston  engine? 

•  How  is  the  heat  contained 
in  the  oil  dissipated? 

•  How  does  the  action  of  the 
lubricating  oil  prevent  the 
loss  of  compression  past 
the  piston  rings? 

•  How  is  sludge  carried  to 
the  sumps  and  sump  cham¬ 
bers  of  an  engine? 

•  What  keeps  the  internal 
parts  of  an  engine  free  of 
rust? 


RECOGNISE  AND  IDENTIFY  ACCEPTABLE 
LUBRICANTS. 

(SEGMENT  C,  LEVEL  2) 


Student  Performance  Goal 
•  Given: 

Containers  (oil  cans)  for  a  variety  of  aircraft 
lubricants,  i.e.,  compounded,  detergent,  disper¬ 
sant,  etc.,  and  the  aircraft/engine  service  manuals 
for  at  least  three  different  models  of  airplanes  and 
engines. 
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fRECSQUO  PAOX  BUMC-NOT  HIMES 


•  Performance: 

For  three  different  models  of  airplanes  and  engines 
the  student  will:  recognize  the  containers  and  iden¬ 
tify  the  type  of  lubricant;  locate  appropriate  infor¬ 
mation  in  the  manuals  specifying  the  type  of  lubri¬ 
cant  recommended  for  the  specific  engine;  and 
explain  the  general  precautions  to  be  observed  when 
adding  oil  (or  changing  oil)  and  the  probable  results 
or  damage  which  may  result  when  various  grades,  or 
incorrect  types  of  lubricants  are  used. 

•  Standard: 

The  student  will  identify  the  lubricants,  interpret 
the  manuals  and  explain  the  procedures  without 
error. 

Key  Points  Feedback 

•  Where  would  a  mechanic 
locate  data  which  would 
assist  in  determining  the 
correct  lubricant  for  a 
specific  engine? 

•  What  is  the  effect  of  cli¬ 
matic  temperatures  on  the 
selection  of  oils? 

•  What  grade  of  aviation  oil 
has  the  same  viscosity  as 
SAE  50? 

•  Why  are  some  engines 
operated  on  a  synthetic 
lubricating  oil? 

•  Why  will  the  manufacturer’s 
manual  probably  specify  a 
higher  viscosity  oil  for 
those  airplanes  which 
operate  in  tropical  climates? 

•  What  effect  does  a  deter¬ 
gent  lubricant  have  on  an 
engine? 

•  Should  additives  be  used 
when  oil  consumption  of 
the  engine  is  excessive? 

•  Why  should  detergent  oil 
not  be  used  in  an  engine 
which  has  been  using  non- 
detergent  oil? 

•  What  action  would  a  mechanic 
take  if  he  inadvertently 
added  one  quart  of  non¬ 
detergent  oil  to  an  engine 
that  has  been  operating  on 
a  compounded  oil? 

At  In  it  it  s  (.beck  Items 

Did  the  student: 

Identify  oil  con-  »Identify  various  lubricants 

tainers.  by  reference  to  the  con¬ 

tainer  labels? 


Interpret  service  man-  .Determine  the  recommended 

uals  for  three  different  lubricant  by  reference  to 

models  of  airplanes  and  manuals? 

engines.  .Demonstrate  an  awareness 

Explain  precautions  for  the  hazards? 

relative  to  mixing  of 

lubricants. 


2.  INSPECT,  CHECK,  SERVICE,  TROUBLESHOOT 
AND  REPAIR  ENGINE  LUBRICATION  SYSTEMS. 

(EIT  =  40.5  hrs. ,  T  =  22  hrs.,  L/S  =  18.5  hrs.) 

12  segments 

(UNIT  LEVEL  3) 

DIAGRAM  AND  EXPLAIN  THE  OPERATION  OF 
WET  AND  DRY  SUMP  LUBRICATION  SYSTEMS. 

(SEGMENT  A,  LEVEL  2) 

Student  Performance  Goal 

•  Given: 

Schematic  diagrams  of  both  wet  and  dry  sump  lubri¬ 
cation  systems  and  appropriate  reference  information. 

•  Performance: 

The  student  will  explain  the  principles  and  indicate 
by  arrows  on  the  diagrams  the  oil  flow  through  both 
types  of  lubrication  systems. 

•  Standard: 

Explanations  and  indication  of  oil  flow  will  be  in 
accordance  with  the  reference  information. 

Key  Points  Feedback 

Types  of  lubrication  .Wbat  are  some  advantages 
systems.  of  a  wet  sump  oil  system? 

•  What  system  is  used  on 
radial  engines? 

•  How  many  oil  pumps  do 
each  of  the  systems  in¬ 
corporate? 

Venting  of  dry  »Why  is  the  oil  tank  often 

sump  systems.  vented  to  the  engine  crank¬ 

case? 

•  Under  what  conditions  may 
the  oil  tank  vent  freeze? 
Where  does  the  moisture  in 
the  tank  vent  originate? 

•  What  methods  have  been 
developed  to  minimize 
icing  of  engine  breather 
vents? 

Venting  of  wet  »Why  must  a  wet  sump 

sump  systems.  crankcase  be  vented? 

•  Describe  a  method  that 
will  minimize  icing  of  a 
crankcase  vent  system. 


Source  of  information 
recommending  correct 
lubricant. 


Additives  and  mixing 
of  lubricating  oils. 
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,\ctu  itics 

Draw  arrows  on  dia¬ 
grams  to  indicate  oil 
flow. 

Explain  the  principles 
of  operation  of  both 
wet  and  dry  sump 
systems. 


Check  hems 

Did  the  student: 

•Correctly  illustrate  the 
direction  of  oil  flow  in 
both  systems? 

•  Use  correct  nomenclature 
as  a  part  of  the  explana¬ 
tions? 


CHANGE  OIL,  CHECK  SCREENS. 

(SEGMENT  B,  LEVEL  31 


Student  Performance  Goal 

•  Given: 

An  operating  aircraft  engine,  a  quantity  of  aircraft 
lubricating  oil,  appropriate  tools,  equipment  and 
reference  information. 

•  Performance: 

The  student  will  drain  oil,  clean  and  inspect  the 
screens,  safety  the  drain  plugs  and  refill  the  system 
wi  th  lubricating  oil.  He  will  explain  the  reasons 
for  changing  oil  at  the  specified  intervals  and  the 
significance  of  metallic  particles  found  in  screens 
and  filters. 

•  Standard: 

All  procedures  and  standards  of  performance  will 
be  in  accordance  with  the  manufacturer’s  service 
instructions. 

Key  Points 

Oil  change  intervals. 


Procedure  for  oil 
changes. 


Inspection  of  oil 
screens. 


peedhuck 

•  Why  should  the  oil  in  an 
aircraft  engine  be  changed? 

•  Where  would  the  recom¬ 
mended  time  interval  be¬ 
tween  oil  changes  be  pub¬ 
lished? 

•  Why  do  local  operating 
conditions  often  dictate  a 
modification  of  the  recom¬ 
mended  time  between  oil 
changes? 

•  Why  should  the  oil  be  warm 
before  draining? 

•  What  causes  deformation 

of  the  brass  oil  screen  nuts? 

•  What  corrective  actions 
are  necessary  if  the  capil¬ 
lary  line  is  broken  on  the 
oil  temperature  bulb  during 
an  oil  change? 

•  How  would  a  mechanic 
check  an  oil  filter  or  oil 
screen  for  metallic  particles? 


i  »*  iiai  arc  aunic  wurccs 


Safetying  of  drains, 
screens  and  refilling 
with  oil. 


aluminum  particles  found 
in  an  oil  screen? 

•  When  could  a  mechanic 
expect  to  find  some  particles 
of  metal  in  an  oil  screen? 

•  How  can  metal  or  non- 
metal  particles  found  in 

an  oil  system  be  identified? 

•  How  is  an  oil  screen 
cleaned? 

•  How  many  times  may  a 
crush  washer  be  re-used? 

•  What  precautions  should 
be  taken  to  ensure  correct 
torque  of  drain  plugs, 
filters,  etc.? 

•  What  publication  should  a 
mechanic  refer  to  in  order 
to  determine  the  quantity 
and  viscosity  of  lubricating 
oil  for  an  engine ? 


Actn  itics 


(.heck  hems 

Did  the  student: 


Drain  oil,  clean  and 
inspect  oil  screens 
and  filters. 

Safety  plugs,  screens, 
filters,  and  refill  with 
oil. 


Explain  reasons  for 
oil  changes  and  sig 
nificance  of  metal 
in  the  screens. 


•  Follow  the  correct  pro¬ 
cedures? 

•  Maintain  ret urn-to -service 
standards? 

•Observe  safety  precautions 
while  accomplishing  the 
tasks? 

•  Use  correct  nomenclature 
as  a  part  of  the  explana¬ 
tions? 


SERVICE  AN  OIL  BY-PASS  VALVE. 

(SEGMENT  C,  LEVEL  3) 


Student  Performance  Goal 

•  Given : 

A  lubrication  system  (installed  in  an  airplane  or 
mock-up)  incorporating  a  by-pass  valve  as  a  part 
of  an  oil  cooler  or  oil  filter  and  the  service  in¬ 
structions  for  the  lubrication  system. 

•  Performance: 

The  student  will  interpret  the  service  instructions, 
physically  locate  the  by-pass  valves  in  the  system. 
He  will  disassemble  one  by-pass  valve,  explain 
the  operation  of  the  valve  and  reassemble  the 
valve  into  the  component  or  system. 
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•  Standard: 

The  task  will  be  accomplished  in  accordance  with 
the  service  instructions.  Correct  nomenclature 
will  be  used  throughout  the  explanation.  The  re¬ 
assembled  valve  will  operate  normally. 

Key  Points  Feedback 


•  Performance: 

The  student  will  disassemble,  inspect  and  re¬ 
assemble  the  oil  filter.  He  will  identify  the  sludge 
chambers  in  the  crankshaft  and  explain  the  purpose 
of  such  chambers.  He  will  interpret  the  service 
instructions  pertaining  to  the  removal,  cleaning  and 
reinstallation  of  disc  type  filters. 


Location  of  by-pass 
valves. 


Purpose  and  operation. 


Disassembly  and  re¬ 
assembly  procedure. 


•Why  is  a  by-pass  valve 
often  located  on  the  inlet 
side  of  an  oil  cooler? 

•  Why  is  a  by-pass  valve 
necessary  in  an  oil  filter? 

•  When  is  the  oil  cooler  by¬ 
pass  valve  in  the  open 
position? 

•  When  is  an  oil  filter  by¬ 
pass  valve  in  the  closed 
position? 

•  What  operating  difficulties 
may  result  from  a  by-pass 
valve  in  an  oil  cooler 
sticking  in  the  open  posi¬ 
tion? 

•  What  damage  could  result 
if  the  by-pass  valve  in  an 
oil  screen  stuck  in  the 
open  position? 

•  What  publication  will  spe¬ 
cify  the  correct  assembly 
and  disassembly  proce¬ 
dures? 

•  Explain  why  by-pass  valves 
are  not  adjustable. 


Activities 


Check  Items 
Did  the  student: 


Locate  the  by-pass 
valves  within  the 
system. 

Disassemble  and  re¬ 
assemble  the  by-pass 
valve. 

Explain  operation  of 
the  valve. 


•Use  appropriate  reference 
manuals? 

•  Follow  correct  procedures? 

•  Exercise  care  in  handling 
tools  and  components? 

•Use  correct  nomenclature 
as  part  of  the  explanation? 


SERVICE  DISC  TYPE  OIL  FILTERS  AND  EXPLAIN 
THE  FUNCTION  OF  CRANKSHAFT  SLUDGE 
CHAMBERS. 

(SEGMENT  D,  LEVEL.  3) 


Student  Performance  Goal 


•  Given: 

A  stacked  disc,  edge  filtration  type  oil  filter;  a 
crankshaft  incorporating  sludge  chambers  and 
appropriate  reference  information. 


•  Standard: 

Service  work  will  be  performed  at  a  return-to-service 
standard.  Explanations  will  be  in  accordance  with 
the  service  information. 

Key  Points  Feedback 

Types  of  disc  filters.  »How  does  a  manual  type 
filter  differ  from  an  auto¬ 
matic  or  hydraulic  type 
cuno? 

Operation.  »At  what  time  interval 

should  the  handle  of  a 
manual  type  filter  be 
rotated? 

•  What  is  the  purpose  of  the 
wiper  blades  in  a  disc 
filter? 

•  How  is  the  oil  flow  oh  the 
hydraulic  or  automatic  filter 
utilized  to  rotate  the  discs? 

Service  and  inspection.  »How  often  should  a  cuno 
filter  be  cleaned? 

•  Where  is  the  disassembly 
and  reassembly  procedure 
published? 

•  What  procedures  have  been 
developed  to  minimize  sludge 
accumulation  in  a  crankshaft? 

•  What  causes  the  sludge  to 
accumulate  in  a  crankshaft? 

•  How  are  crankshaft  sludge 
chambers  cleaned? 

•  What  damage  may  result 
from  failure  to  clean  the 
sludge  chambers  at  engine 
overhaul  ? 

Check  Items 

Did  the  student: 

•  Follow  correct  procedures 
and  exercise  care  in  handling 
tools  and  components? 

•Use  correct  nomenclature 
as  a  part  of  the  explanation? 


Crankshaft  sludge 
chambers. 


Cleaning  sludge 
chambers. 


Activities 


Disassemble  and  re¬ 
assemble  a  stacked 
disc  type  oil  filter. 
Identify  crankshaft 
sludge  chambers  and 
explain  purpose. 
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DESCRIBE  PURPOSE  OF  OIL  PRESSURE  GAUGE 
LINE  RESTRICTORS. 

(SEGMENT  E.  LEVEL  2) 

Student  Performance  Goal 

•  Given: 

A  diagram  of  an  oil  pressure  gauge  mechanism  and 
gauge  line,  a  direct  reading  oil  pressure  gauge  and 
appropriate  reference  information. 

•  Performance: 

The  student  will  label  the  diagram  and  explain  the 
purpose  of  the  restricted  orifice  in  the  gauge  line 
and  physically  identify  the  orifice  in  the  instrument. 

•  Standard: 

The  student  will  correctly  interpret  the  reference 
information  and  use  correct  terminology  and  nomen¬ 
clature  as  part  of  the  explanation. 

Key  Points  Feedback 

Purpose  of  a  restrictor.  •  Where  is  the  restricting 
orifice  located  in  the  oil 
pressure  gauge  system? 

•  Explain  how  a  restrictor 
serves  to  damp  pressure 
surges  and  prevent  damage 
to  the  oil  pressure  gauge 
mechanism. 

•  What  visible  indications 
would  exist  if  the  Bourdon 
tube  of  an  oil  pressure 
gauge  ruptured? 

Principles  of  operation.  *How  does  a  Bourdon  tube 

react  to  internal  pressures? 

•  How  would  a  Bourdon  tube 
react  to  external  pressures? 

Activities  Check  Items 

Did  the  student: 

Label  the  diagram  of  »Use  correct  nomenclature 
an  oil  pressure  gauge  to  label  the  diagram  and 
system.  explain  the  purpose  of  a 

Explain  the  purpose  of  restrictor? 
a  restrictor.  »Point  to  the  location  of 

Identify  a  restrictor  the  restrictor  in  the  actual 

in  the  gauge  or  in  the  instrument? 
system. 

IDENTIFY  COMPONENTS  OF  AN  OIL  SCAVENGING 
SYSTEM  AND  DESCRIBE  OPERATION  OF  THE  SYS¬ 
TEM  AND  TROUBLESHOOT. 

(SEGMENT  F,  LEVEL  2) 


•  Given: 

A  diagram  or  line  drawing  of  the  oil  scavenging 
system:  components  of  the  scavenging  system, 
appropriate  reference  information,  ten  written  state¬ 
ments  describing  faulty  operation  of  an  oil  system. 

•  Performance: 

The  student  will  label  the  diagram,  naming  each 
component  from  a  display  of  parts  and  describe  the 
operation  of  a  scavenging  system,  and  identify  con¬ 
ditions  that  are  caused  by  failure  of  the  scavenging 
system. 

•  Standard: 

The  components  will  be  identified  and  named  with¬ 
out  error.  The  description  of  operation  will  be  in 
accordance  with  the  manufacturer’s  manual  and 
will  include  use  of  correct  nomenclature.  From 
the  description  of  faulty  operation  of  an  oil  sys¬ 
tem,  the  student  will  identify  five  conditions  that 
could  be  caused  by  failures  of  the  scavenging 
system. 

Key  Points  Feedback 

Components  of  the  »Where  is  the  drain  sump  of 

scavenging  system.  an  oil  system  located? 

•  Why  are  the  intercylinder 
oil  drain  lines  generally 
considered  a  part  of  the 
scavenging  system? 

•  Why  do  some  radial  en¬ 
gines  have  external  oil 
lines  from  one  section  of 
the  engine  to  another? 

•  Why  is  the  capacity  of  the 
scavenge  pump  greater 
than  the  capacity  of  the 
oil  pressure  supply  pump? 

•  Why  do  some  sump  drain 
plugs  have  magnets? 

Description  of  sys-  »What  reference  publica- 

tem  operation.  tions  would  contain  infor¬ 

mation  describing  the 
scavenging  system? 

Troubleshooting.  »How  would  an  obstructed 

intercylinder  drain  line 
affect  the  scavenging 
system? 

•  What  inflight  symptoms 
would  indicate  a  crack  in 
the  line  between  the  pump 
and  the  oil  supply  tank? 

•  What  procedure  should  be 
followed  to  prime  an  oil 
pump? 

•  What  evidence  would  pro¬ 
bably  indicate  a  leak  in 
an  external  oil  1  ine? 


Student  Performance  Goal 


:\ etu ittes  (Ju'ik  Items 

Did  the  student: 

Label  the  diagram  of  •Correctly  use  and  inter- 
a  scavenging  system-  pret  information  from  the 
man  uals? 

Identify  components  »Use  correct  nomenclature? 
and  describe  operation 
of  the  system. 

Select  five  statements  •Make  correct  judgment  of 
that  could  be  associated  the  written  statements? 
with  failure  of  the 
scavenging  system. 

IN  T  HR  PRET  FAA  REGULATIONS  PERTAINING  TO 
OIL  SUPPLY  TANKS. 

(SEGMENT  G,  LEVEL  2) 

Student  Performance  Goal 

•  Given: 

Appropriate  section  of  the  Federal  Air  Regulations 
and  the  manufacturer’s  manuals  for  at  least  two 
twin  engine  airplanes;  a  line  drawing  of  an  oil 
supply  tank  incorporating  a  hopper. 

•  Performance: 

The  student  will  locate  and  interpret  the  FAA  regu¬ 
lations  which  govern  expansion  space  requirements 
and  the  marking  of  oil  tank  filler  openings.  Using 
the  diagram  or  drawing  of  an  oil  supply  tank,  he 
w ill  describe  the  methods  commonly  employed  to 
maintain  a  reserve  supply  of  oil  for  propeller 
feathering. 

•  Standard: 

The  student  will  locate  and  interpret  the  regulations 
without  error. 

Key  Points  Feedback 

Minimum  expansion  •Why  is  an  oil  tank  larger 
space  requirements.  than  the  placarded  capa¬ 

city  of  the  tank? 

•  What  is  the  simplest 
method  of  determining 

the  capacity  of  an  oil  tank? 
Filler  opening  »Why  is  an  oil  cap  usually 

markings.  painted  yellow? 

•  Why  don’t  the  regulations 
require  the  oil  cap  placard 
to  indicate  the  viscosity 
and  type  of  oil? 

•  How  may  the  design  of  an 
oil  tank  preclude  over¬ 
filling? 

•  How  can  the  oil  quantity- 
in  an  oil  tank  be  verified? 

Design  features.  •  What  is  a  "hopper"  in  an 

oil  tank? 


•  Why  is  a  special  feathering 
supply  of  oil  usually  required 
in  multi-engine  airplanes? 

•  Why  are  some  tanks  vented 
to  the  engine  breather? 

•  When  are  in-flight  oil 
quantity  gauges  required? 

Activities  (  biii.  Items 

Did  the  student: 

Locate  and  interpret  •Correctly  locate  and  inter- 
FAA  regulations  per-  pret  regulations? 
taining  to  oil  supply 
tank  s. 

Use  correct  nomenclu-  •Apply  information  obtained 
ture  to  label  a  diagram  from  the  manuals  and  use 
of  an  oil  supply  tank.  correct  nomenclature  as  a 
part  of  the  description  of 
operat  ion  ? 

EXPLAIN  THE  PURPOSE  AND  DESCRIBE  THE 
OPERATION  OF  AN  OIL  DILUTION  SYSTEM. 

(SEGMENT  H,  LEVEL  2) 

Student  Performance  Goal 

•  Given : 

Service  manuals  and  a  line  diagram  or  drawing  of 
an  oil  dilution  system. 

•  Performance: 

The  student  will  label  the  diagram  and  explain  the 
purpose  of  an  oil  dilution  system.  He  will  describe 
the  sequence  of  operation  or  procedure  applicable 
to  a  specified  model  of  engine  or  airplane. 

•  Standard: 

The  procedure  described  will  be  in  accordance  with 
the  manufacturer's  manual.  Correct  nomenclature 
will  be  used  to  label  the  diagram  and  as  a  part  of 
the  description  and  explanation. 

Key  Points  l  et  dbeek 

Purpose  of  oil  •Why  are  engines  hard  to 

dilution.  start  in  cold  weather? 

•  How  may  a  mechanic  "thin- 
out"  or  reluct-  the  viscositv 
of  oil  during  cold  weather 
operation? 

•  How-  does  the  addition  of 
gasoline  to  oil  affect  the 
viscosity  of  oil? 
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•  What  device  or  component 
of  the  oil  dilution  system 
actually  introduces  the 
gasoline  into  the  oil  system? 

Oil  dilution  procedure.  •When  is  the  oil  normally 
diluted? 

•  What  determines  the  amount 
of  dilution? 

•  What  will  result  from  over¬ 
dilution  of  the  oil ? 

•  What  indications  are  avail¬ 
able  in  the  cockpit  to  indi¬ 
cate  that  normal  operation 
of  the  dilution  valve  is 
taking  place? 

•  How  is  the  fuel  eventually 
eliminated  from  the  lubri¬ 
cating  oil? 

,  s  (  /•<  <  A  I  ft  if.  s 

DiJ  the  student: 

Label  the  oil  dilut  ion 
diagram 

Locate  and  interpret 
information  from  the 
manuals. 

Describe  sequence  of 
operation  of  an  oil 
dilution  system. 

AIM  LSI  OIL  PRESSURE  ON  AN  OPERABLE  ENGINE. 

(SEGMENT  I.  LEVEL  2) 

Student  Performance  Goal 

•  Given : 

An  operable  aircraft  engine  and  the  manufacturer’s 
service  manual. 

•  Performance: 

The  student  will  adjust  the  oil  pressure. 

•  Standard: 

The  student  will  follow  the  correct  procedure  and 
achieve  an  adjusted  pressure  within  the  operating 
range  specified  in  the  manual. 

K(  \  Pmn: s  /■<  « dhiu  k 

Adjusting  oil  pressure  •  V5 hy  is  it  important  that  the 
on  an  engine.  correct  oil  pressure  be  main¬ 

tained  in  an  engine? 

•  What  will  be  rhe  effect  of 
placing  .1  washer  under  the 
spring  of  the  oil  pressure 
relief  valve? 


•  Why  is  the  indicated  oil 
pressure  above  normal 
operating  pressure  when 
the  engine  is  first  started? 

•  Why  are  some  engines  de¬ 
signed  without  a  provision 
for  oil  pressure  adjustment-' 

•  What  is  the  difference  be¬ 
tween  a  single  spring  and 
a  compensated  relief 
valve? 

•  How  does  oil  viscositv 
affect  engine  oil  pressure? 

•  Where  may  the  oil  pressure 
relief  valve  be  located  on 
an  aircraft  engine? 

•  What  methods  of  safetving 
may  be  used  follow-ing  ad¬ 
justment  of  the  relief 
valve? 

\<  fn  Hit  : s  ('hi  ck  //(  n."i 


INTERPRET  INSTRUMENT  INDICATIONS. 

(SEGMENT  J,  LEVEL  2) 

Student  Performance  Goal 

•  Given: 

Five  statements  describing  instrument  indications 
of  operating  trouble  symptoms  within  the  lubrica¬ 
tion  system  and  the  manufacturer’s  manuals  for  a 
specific  engine. 

•  Performance: 

The  student  will  interpret  the  described  instrument 
indications  and  determine  the  probable  cause  of 
the  trouble  symptoms  or  probable  defect  and  ex¬ 
plain  the  reason  for  his  decision. 

•  Standard: 

Correctly  identify  the  cause  or  defect  in  four  of 
rhe  five  descriptions  of  operational  trouble  symp- 
toms. 


•  Use  correct  nomenclature? 

•  Correctly  describe  sequence? 

•  Describe  the  hazards  asso¬ 
ciated  with  deviations  from 
normal  procedure? 


Adjust  the  oil  pres¬ 
sure  on  an  operable 
engine. 


Did  the  student : 

•  Follow’  the  procedure  spe¬ 
cified  in  the  manual? 

•  Observe  safety  precautions? 

•  Achieve  an  adjustment 
within  the  specified  limits? 
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Kcv  Points 

Normal  indications  of 
oil  pressures. 


interpreting  oil  pres 
sure  indications. 


Artn  tin's 

Identify  the  probable 
cause  of  trouble  symp¬ 
toms  or  defect. 

Explain  the  reason 
for  selecting  the  cause. 


Feedback 

•  What  will  result  if  oil  pres¬ 
sure  is  lost  during  flight? 

•  If  oil  of  lower  viscosity  is 
added,  how  would  the  oil 
pressure  indications  be  af¬ 
fected? 

•  How  does  the  oil  pressure 
indication  react  to  an  in¬ 
crease  in  oil  temperature? 

•  How  would  oil  pressure  in¬ 
dications  be  affected  by  a 
break  in  the  oil  pressure 
gauge  line? 

•  How  does  cold,  congealed 
oil  in  the  gauge  line  effect 
the  indicated  oil  pressure? 

•  What  servicing  procedure 
is  employed  to  minimize 
the  lag  in  oil  pressure  in¬ 
dication? 

•  Why  may  a  restricting  ori¬ 
fice  be  incorporated  within 
an  oil  pressure  indicating 
system? 

•  What  oil  pressure  indica¬ 
tions  give  evidence  of  a 
low  oil  supply? 

•  What  faults  are  associated 
with  a  fluctuating  oil  pres¬ 
sure? 

•  If  the  oil  pressure  indica¬ 
tion  is  very  slow  to  respond 
following  starting  of  the 
engine,  what  faults  are 
most  probable? 

•  What  oil  pressure  indica¬ 
tions  are  associated  with 
a  clogged  oil  cooler? 

Chet  k  Items 

Did  the  student: 

•  Correctly  interpret  manu¬ 
facturer's  manuals  as  an 
aid  tn  troubleshooting? 

•  Accurately  interpret  the 
description  of  the  opera¬ 
ting  condition  and  make  a 
logical  analysis? 

•  Use  correct  nomenclature 
when  describing  the  defect 
and  probable  cause? 


DESCRIBE  THE  LUBRICATION  OE  A  VALVE 
MECHANISM. 

1SEGMENT  K,  LEVEL  2) 
Student  Performance  Goal 


•  Given: 

A  line  drawing  of  an  overhead  valve  mechanism 
and  the  manufacturer’s  service  or  overhaul  manual. 

•  Performance: 

The  student  will  interpret  information  from  the 
manual,  label  the  diagram  to  illustrate  oil  flow  and 
describe  the  lubrication  of  the  valve  mechanism. 


•  Standard: 

Components  of  the  valve  mechanism  will  be  correctly 
identified  and  the  drawing  will  be  labeled  to  illu¬ 
strate  direction  of  oil  flow.  Correct  nomenclature 
will  be  used  as  part  of  all  descriptions. 

Key  Points  Feedback 


Direction  of  oil  flow 
through  a  valve 
mechanism. 


•  What  component  of  the  en¬ 
gine  is  the  source  of  oil 
pressure  and  oil  flow? 

•How  is  oil  under  pressure 
fed  to  the  crankshaft  and 
cam  shaft? 

•  If  the  engine  incorporates 
hydraulic  valve  lifters,  how 
is  oil  supplied  to  these 
lifters? 

•  If  the  design  of  the  engine 
provides  for  a  solid  cam 
follower,  how  is  oil  directed 
to  the  push  rod? 

•  How  is  oil  normally  supplied 
to  the  rocker  arm  assembly? 

•  How  is  lubricating  oil  sup¬ 
plied  to  the  valve  guides? 

•  How  does  the  oil  which  has 
lubricated  the  valve  mechan¬ 
ism  return  to  the  oil  sump? 


Ar/n  it irs 


Check  Items 

Did  the  student: 


Label  the  components  »Use  correct  nomenclature 
of  a  valve  mechanism  when  labeling  the  drawing? 
and  illustrate  direction  »Correctly  interpret  informa- 
of  oil  flow.  tion  from  the  manual? 

Describe  the  lubrication 
of  a  valve  mechanism. 
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INSTALL  RINGS  ON  A  PISTON  AND  DESCRIBE 
THE  FACTORS  EE  EEC  TING  OIL  CONSUMPTION 
IN  A  PISTON  ENGINE. 

{SEGMENT  L,  LEVEL  3) 


•  How  do  the  increasing 
clearances  throughout  an 
engine  due  to  wear  affect 
oil  consumption? 


Student  Performance  Goal 

•  Given: 

A  piston,  set  of  rings,  the  manufacturer’s  manual, 
a  twenty  question  multiple  choice  examination  per¬ 
taining  to  oil  comsumption  in  a  piston  engine, 
ring  installation  tools. 

•  Performance: 

The  student  will  install  a  set  of  rings  on  the  piston. 
He  will  answer  the  questions  relating  to  the  control 
of  oil  on  the  cylinder  wall  and  the  effect  of  engine 
wear  on  the  operation  of  the  lubrication  system  and 
oil  consumption  of  the  engine. 

•  Standard: 

nings  will  be  installed  on  the  piston  in  accordance 
with  the  instructions  contained  in  the  manufacturer’s 
manual.  The  student  will  correctly  answer  15  of  the 
20  examination  questions. 


/*"  cciibuck. 


Oil  control  piston 
rings. 


Oil  control  at  valve 
c  utde  s. 


Oil  consumption  due  to 
general  wear  of  the  en¬ 
gine. 


•  Why  do  oil  control  rings 
often  have  a  bevel  on  one 
edge  of  the  ring? 

•  What  would  be  the  effect 
of  installing  an  oil  control 
ring  upside  down? 

•  What  is  the  difference  be¬ 
tween  an  oil  wiper  and  an 
oil  scraper  ring? 

•  What  materials  are  used  in 
the  construction  of  piston 
rings? 

•  How  can  the  position  of 
ring  gaps  effect  oil  con¬ 
sumption  of  the  engine? 

•  What  are  some  of  the  factors 
to  be  considered  when  in¬ 
stalling  chrome  rings  in  a 
cylinder? 

•  How  is  the  tension  of  a 
piston  ring  measured? 

•  How  would  a  worn  valve 
guide  effect  oil  consump¬ 
tion  of  an  engine? 

•  How  may  a  worn  rocker  arm 
bearing  contribute  to  the 

oil  consumption  of  an  engine? 

•  How  do  worn  connecting  rod 
and  main  bearings  result  in 
increased  oil  consumption? 


Act  nit  ics 


(.beck  Items 

Did  the  student : 


Install  the  rings  on 
a  piston. 


Describe  the  factors 
effecting  oil  consump¬ 
tion  of  the  engine. 


•  Follow  the  procedure  spe¬ 
cified  in  the  manual? 

•  Work  safely  and  observe 
precautions  to  avoid  dama¬ 
ging  the  tools  and  equip¬ 
ment  ? 

•  Use  correct  nomenclature? 

•  Correctly  interpret  informa¬ 
tion  from  the  manual? 

•  Correctly  answer  Hof  the 
multiple  choice  examina¬ 
tion  questions? 


3.  REPAIR  ENGINE  LUBRICATION  SYSTEM 
COMPONENTS.  (EIT  --  18  hrs..  T  H  hrs., 
L/S  =  7  hrs.)  4  segments 

(UNIT  LEVEL  21 


INSPECT,  REMOVE,  CLEAN  AND  REINSTALL 
OIL  LINES. 

(SEGMENT  A,  LEVEL  2' 


Student  Performance  Goal 


•  Given: 

An  operable  engine  incorporating  a  dry  sump  oil 
system,  the  applicable  manufacturer's  service 
manuals,  appropriate  Federal  Aviation  Regulations, 
and  10  statements  describing  size,  condition  and 
repair  of  oil  lines. 


•  Performance: 

The  student  will  locate  and  interpret  the  FAA 
regulations  governing  the  size  of  oil  lines.  He 
will  inspect  oil  lines  and  remove,  clean  and  re¬ 
install  one  section  of  line  in  the  oil  system.  He 
will  select  statements  from  the  list  describing 
size,  condition  and  acceptable  repair  of  oil  lines, 

•  Standard: 

The  student  will  select  8  correct  statements  from 
the  list.  The  removal,  cleaning  and  reinstallation 
of  the  oil  line  will  be  accomplished  at  return-to- 
service  standards. 

Kc\  Points  Prcdbiu  k 


Federal  Aviation 
Regulations  governing 
oil  lines. 


•  V.'hat  determines  the  size 
of  an  oil  line  for  an  air¬ 
craft  engine? 
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Inspection,  cleaning 
and  replacement  of 
oil  lines. 


•  What  dictates  the  minimum 
diameter  of  an  oil  return 
line  in  a  dry  sump  lubrica¬ 
tion  system? 

•  What  are  the  FAA  require¬ 
ments  for  an  oil  drain  in 
the  system? 

•  What  method  is  used  for 
cleaning  aluminum  alloy 
external  oil  lines? 

•  In  what  section  of  the  oil 
lines  are  cracks  most  likely 
to  occur? 

•  Describe  some  of  the  reasons 
for  rejecting  an  aluminum 

oil  line. 

•  Why  should  the  alignment 
of  oil  lines  not  be  forced 
by  the  action  of  the  con¬ 
necting  hoses  or  fittings? 

•  What  considerations  govern 
the  use  of  beaded  tubing, 
flexible  hose  and  hose 
clamps  as  connections  in 
the  oil  systems  of  aircraft 
engines? 


Activities 


Check  Items 
Did  the  student: 


Remove,  clean,  re-  »Follow  the  correct  proce- 

insrall  and  inspect  an  dure? 

oil  line.  *Accomplish  the  task  with 

proper  regard  for  personal 
safety? 

•  Correctly  inspect  and  iden¬ 
tify  defects  in  the  oil  lines? 

•  Reinstall  the  line  with 
correct  torque  and  ade¬ 
quate  support? 


IDENTIFY  AND  DESCRIBE  OIL  TEMPERATURE 
REGULATION. 

(SEGMENT  B,  LEVEL  21 


Student  Performance  Goal 
•  Given: 

An  oil  cooler  assembly  incorporating  a  viscosity 
valve  or  thermostatic  valve  and  a  pressure  relief 
valve,  an  appropriate  diagram  of  the  oil  cooler, 
and  reference  information  and  ten  statements  per¬ 
taining  to  oil  temperature  regulation. 


•  Performance: 

The  student  will  label  the  oil  cooler  diagram, 
identifying  the  components  of  the  assembly.  He 
will  draw  arrows  to  indicate  the  oil  flow  path 
during  both  low  and  high  oil  temperature  condi¬ 
tions.  He  will  point  to  both  the  thermostatic  and 
by-pass  element  on  the  oil  cooler  and  when  pro¬ 
vided  with  ten  statements  describing  the  operation 
of  the  oil  temperature  regulating  system,  he  will 
select  those  statements  that  are  related  to  the 
operation  of  the  oil  cooler. 


•  Standard: 

The  student  will  correctly  label  components  of  the 
oil  cooler  in  the  diagram.  He  will  organize  those 
statements  that  are  related  to  normal  and  abnormal 
operation  of  the  oil  cooler. 

Key  Points  Feedback 


Oil  cooler  operation.  »Why  isn't  all  of  the  oil 
in  the  system  constantly 
circulated  through  the  oil 
cooler  ? 

•  What  will  result  if  the 
temperature  regulator  unit 
fails  to  seat? 

•  Where  is  the  oil  temperature 
regulator  normally  positioned 
in  the  system? 

•  Why  do  oil  coolers  usually 
have  a  by-pass  valve? 

•  What  is  a  "non-congealing” 
type  of  oil  cooler? 

•  Under  what  conditions  does 
the  oil  flow  bv-pass  the 
core  of  the  oil  cooler? 

•  Why  isn't  an  oil  cooler  re¬ 
quired  on  every  engine? 


Activities 


Check  Items 

Did  the  student: 


Draw  arrows  to  in¬ 
dicate  flow  through 
an  oil  cooler. 

Label  the  components 
of  an  oil  cooler. 

Point  to  the  thermo¬ 
static  and  by-pass  valve 
on  the  cooler. 

Select  statements  on 
the  list  that  are  re¬ 
lated  to  the  operation 
of  the  cooler. 


•  Correctly  illustrate  flow- 
paths? 

•  Correctly  identify  com¬ 
ponents  on  an  oil  cooler 
and  label  the  diagram? 

•  Correctly  select  all  state¬ 
ments? 
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EXPLAIN  THE  PROCEDURE  FOR  CLEANING  AND 

TESTING  OIL  TANKS. 

(SEGMENT  C.  LEVEL  1) 

Student  Performance  Goal 

•  Given: 

Twenty  written  statements  correctly  or  incorrectly 
describing  the  cleaning  and  testing  of  oil  supply 
tanks,  manufacturer’s  service  information  and  the 
appropriate  Federal  Aviation  Regulations. 

•  Performance: 

The  student  will  interpret  information  from  the 
manuals  and  regulations  concerning  the  cleaning 
and  testing  of  oil  supply  tanks.  From  twenty 
written  statements  describing  procedures  that 
might  be  used,  the  student  will  identify  the  cor¬ 
rect  statements. 

•  Standard: 

The  student  will  select  all  correct  statements. 

K i'v  Paints  Feedback 

Cleaning  procedures.  *What  solvents  are  common¬ 
ly  used  to  internally  clean 
an  oil  supply  tank? 

•  How  are  the  solvents  applied 
to  ensure  adequate  cleaning 
of  the  tank  interior? 

Testing  of  oil  tanks.  •What  publications  would 

most  probably  indicate  the 
test  pressure  to  be  applied 
to  an  oil  tank? 

•  What  would  probably  happen 
if  excessive  test  pressures 
were  applied  to  a  tank? 

•  What  safety  precautions 
should  be  observed  while 
cleaning  and  testing  oil 
tanks? 


DISASSEMBLE  AND  REASSEMBLE  AN  ENGINE 

OIL  TUMP. 

(SEGMENT  D,  LEVEL  2) 

Student  Performance  Goal 

•  Given: 

An  engine  oil  pump  from  an  aircraft  engine  and 
the  manufacturer’s  service  information. 

•  Performance: 

The  student  will  disassemble  the  pump,  identify 
the  component  parts  and  reassemble  the  pump. 

•  Standard: 

The  reassembled  pump  will  be  in  such  condition 
that  it  could  be  operated  on  the  engine.  The  dis¬ 
assembly  and  reassembly  will  be  in  accordance 
with  the  manufacturer’s  service  information. 

Key  Points  Feedback 

Oil  pumps.  »Why  does  the  engine  oil 

supply  pump  have  less  capa¬ 
city  than  the  scavenging 
pump? 

•  What  path  does  the  oil 
follow  in  a  gear  type  pump? 

•  How  are  the  side  clearances 
checked  on  an  oil  pump? 

•  What  repairs  are  possible 
if  the  pump  cavity  is 
scored? 

•  If  an  oil  pump  drive  gear 
is  scored  or  nicked,  what 
repairs  are  permitted? 

Activities  Check  Items 

Did  the  student: 

Disassemble,  teas-  •Follow  theprocedures  de- 

assemble  an  oil  pump.  scribed  in  the  manual? 

•  Properly  identify  parts  of 
the  pump  and  use  correct 
nomenclature  as  a  part  of 
the  description  of  opera¬ 
tion. 

•  Exercise  care  for  com¬ 
ponents  and  tools  during  the 
disassembly  and  reassembly 
operations? 


ENGINE  FUEL  SYSTEMS 


4.  INSPECT  CHECK,  SERVICE,  TROUBLESHOOT, 
AND  REPAIR  ENGINE  FUEL  SYSTEMS. 

(EIT  =  5  hrs.,  T  =  2  hrs.,  L/S  =  3  hrs.) 

2  segments 

(UNIT  LEVEL  31 

INTERPRET  FEDERAL  AVIATION  REGULATIONS 

GOVERNING  FUEL  SYSTEMS. 

(SEGMENT  A,  LEVEL  2) 

Student  Performance  Goal 

•  Given: 

Copies  of  the  applicable  Federal  Aviation  Regula¬ 
tions,  manufacturer's  service  manual  and  specifica¬ 
tions  for  the  fuel  system  of  a  particular  airplane. 

•  Performance: 

The  student  will  locate  and  interpret  information 
from  the  reference  publications  and  describe  how 
the  regulations  govern  the  strainers,  lines,  vents, 
expansion  space  and  sumps  of  the  specific  fuel 
sy  stem. 

•  Standard: 

The  reference  information  will  be  interpreted  with¬ 
out  error.  Correct  terminology  and  nomenclature 
will  be  used  as  a  part  of  the  description. 

Key  Points  Feedback 

Finger  strainers.  «What  is  the  size  of  wire 

screen  mesh  used  in  finger 
strainers  in  the  fuel  system? 

•  What  is  the  ratio  of  length 
to  diameter  of  a  fuel 
strainer? 

Routing  of  fuel  »What  publication  would  a 

lines.  mechanic  use  when  deter¬ 

mining  the  routing  of  a 
fuel  line? 

•  What  are  the  general  require¬ 
ments  for  supporting  and 
securing  fuel  lines? 

•  What  is  the  minimum  radius 
of  bend  in  a  fuel  line? 

•  What  is  the  purpose  of 
bonding  fuel  lines?  How 
is  such  bonding  accom¬ 
plished? 

Size  of  fuel  lines.  »What  is  the  minimum  rate 

of  flow  required  of  fuel 
lines  in  an  airplane? 


•  What  general  requirements 
govern  the  size  of  ports  and 
passages  in  fuel  selector 
valves? 

•  What  are  the  size  require¬ 
ments  for  flexible  fuel  hoses 
and  connections  within  the 
fuel  system? 

Vents,  expansion  »Why  is  it  necessary  to  vent 

space  and  sumps.  the  tanks? 

•  Why  are  the  airspaces  of  two 
tanks  often  interconnected? 

•  Why  is  the  fillet  opening  of 
some  fuel  tanks  positioned 
so  that  the  tank  cannot  be 
completely  filled  with  fuel? 

Activities  Check  Items 

Did  the  student: 

Interpret  the  Federal  «Correctly  apply  and  interpret 
Aviation  Regulations  the  regulations? 

governing  fuel  systems.  »Use  correct  nomenclature 
Compare  the  fuel  sys-  as  a  part  of  the  description? 
tem  as  described  in  the 
manufacturer’s  manual 
with  FAR’s. 


INSPECT,  CHECK,  SERVICE,  TROUBLESHOOT  AND 
REPAIR  AN  ENGINE  FUEL  SYSTEM. 

(SEGMENT  B,  LEVEL  3) 

Student  Performance  Goal 

•  Given: 

An  operational  fuel  system  including  a  fuel  tank, 
tank  outlet  strainers,  lines,  sump  drains,  selector 
valves,  main  fuel  strainer  and  carburetor  or  fuel 
injection  system,  and  the  manufacturer’s  service 
instructions  for  the  specific  system. 

•  Performance: 

The  student  will  inspect,  check,  service,  trouble¬ 
shoot  and  repair  problems  introduced  into  the  system 
by  the  instructor. 

•  Standard: 

The  inspection,  servicing  and  repair  of  the  system 
will  be  in  complete  accordance  with  the  service  in¬ 
structions.  As  a  part  of  the  troubleshooting  proce¬ 
dure,  the  student  will  identify,  isolate  and  correct 
a  simulated  problem  caused  by  contamination  and 
vapor  lock. 
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AYv  1'i‘int s 
Svstem  operation. 


Inspection  of  fuel 
systems. 


.Servicing  fuel  systems. 


Troubleshooting  and 
repairing  fuel  systems. 


\<7/l  rln  s 

Inspect  and  service  the 
tank  sumps  and  main 
fuel  strainer. 


Feedback 

•  What  reference  information 
would  a  mechanic  use  to 
determine  the  normal  opera¬ 
ting  pressures  for  a  fuel 
system? 

•  What  publication  would  illu¬ 
strate  the  location  of  fire¬ 
wall  shutoff  valves,  control 
valves,  strainers,  etc.? 

•  If  the  system  incorporates 
centrifugal  boost  pumps, 
how  could  the  mechanic  de¬ 
termine  the  procedure  for 
use  of  these  pumps? 

•  What  inspection  and  ser¬ 
vicing  is  generally  neces¬ 
sary  with  fuel  tank  sumps 
and  strainers? 

•  Describe  the  conditions 
which  may  lead  to  contami¬ 
nation  of  the  fuel  in  the 
system. 

•  What  inspection  should  a 
mechanic  give  to  both  solid 
and  flexible  fuel  lines? 

•  How  can  a  mechanic  inspect 
a  flare  at  a  fitting? 

•  Describe  the  conditions  that 
may  resulr  in  fluctuating 
fuel  pressure. 

•  Where  would  a  mechanic 
find  information  that  de¬ 
scribes  the  procedure  for 
adjusting  the  fuel  pressures? 

•  What  is  a  vapor  lock?  What 
procedure  is  most  effective 
in  eliminating  a  vapor  lock? 

•  What  publications  would 
contain  troubleshooting  in¬ 
structions  applicable  to  a 
particular  airplane  fuel 
system? 

•  What  precautions  should  be 
observed  when  draining  fuel 
from  the  system? 

•  If  it  becomes  necessary  to 
disconnect  a  fuel  line,  or 
block  and  obstruct  some 
portion  of  the  system,  what 
precautions  should  be  taken? 

Chi;  k  Items 

Did  the  student: 

•  Use  and  correctly  interpret 
information  from  the  service 
manual? 


Adjust  fuel  pressure. 
Troubleshoot  a  fuel 
leak  introduced  into 
the  system  by  the 
instructor. 

Replace  a  section  of 
rigid  or  flexible  fuel 
line. 

Remove  a  section  of 
rigid  or  flexible  fuel 
line. 

Remove  and  replace  a 
valve,  pump  or  other 
component  in  a  system 
containing  fuel. 
Identify,  isolate  and 
correct  a  simulated 
problem  caused  by  con¬ 
tamination  and  vapor 
lock. 


•  Correctly  check  for  leaks 
following  service  and  re¬ 
pair  operations? 

•  Safety  all  components  fol¬ 
lowing  service  and  repair? 

•  Verify  correct  operation 
following  replacement  of 
lines  and  components? 


5.  REPAIR  ENGINE  FUEL  SYSTEM  COMPONENTS. 

(FIT  =  8‘/2  hrs.,  T  =  3 14  hrs.,  L/S  =  5  hrs.) 

2  segments 

(UNIT  LEVEL  2) 


DESCRIBE  THE  OPERATION  OF  FUEL  PUMPS 
AND  REMOVE  AND  INSTALL  A  PUMP  ON  AN 
ENGINE. 

(SEGMENT  A,  LEVEL  2) 


Student  Performance  Goal 

•  Given: 

A  vane  type  fuel  pump,  a  diaphragm  type  fuel  pump 
and  the  service  information  applicable  to  each 
type  of  pump. 

•  Performance: 

The  student  will  interpret  the  service  information, 
identify  the  parts  of  the  pumps  and  describe  the 
operation  of  fuel  pumps.  He  will  remove  and 
reinstall  a  fuel  pump  on  an  engine. 

•  Standard: 

The  description  of  operation  and  the  removal  and 
reinstallation  will  be  in  full  accordance  with  the 
service  instructions.  Correct  nomenclature  and 
terminology  will  be  used  as  a  part  of  the  descrip¬ 
tion  of  operation. 

Key  Points  Feedback 

Types  of  engine  fuel  »How  does  the  displacement 
pumps.  of  a  vane  type  pump  compare 

with  the  displacement  of  a 
diaphragm  pump’ 
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Description  of  opera¬ 
tion. 


Identification  of 

features. 


Ar/ir  ini's 

Identify  the  parts  of 
the  pumps  and  describe 
the  operation. 


Remove  and  reinstall 
a  fuel  pump  on  an 
engine. 


•  What  information  is  included 
on  the  data  plate  that  is 
attached  to  a  fuel  pump? 

•  What  reference  publication 
would  a  mechanic  use  to 
determine  the  type  of  pump 
that  was  approved  for  in¬ 
stallation  on  an  engine? 

•  How  does  a  mechanic  de¬ 
termine  the  direction  of 
rotation  for  a  vane  type 
pump? 

•  What  procedure  is  neces¬ 
sary  to  change  the  direction 
of  rotation  of  a  fuel  pump? 

•  Why  do  fuel  pumps  usually 
incorporate  a  relief  valve 
within  the  pump  housing? 

•  Why  do  some  fuel  pumps 
incorporate  a  vapor 
separator  and  a  venting 
system? 

•  Why  do  some  engine  driven 
fuel  pumps  incorporate  a 
bypass  valve? 

•  Why  do  fuel  pumps  have  a 
shear  section  in  the  drive 
coupling? 

•  How  may  a  mechanic  de¬ 
termine  whether  the  pump 
seal  or  the  accessory 
drive  seal  has  failed? 

•  How  may  a  mechanic  detect 
a  ruptured  pump  diaphragm? 
What  effect  will  it  have  on 
the  pump? 

(  hi  ck  Items 

Did  the  student: 

•  Correctly  interpret  service 
information  and  identify: 

a.  The  inlet  and  outlet 
ports? 

b.  The  fuel  flow  through 
the  relief  and  bypass 
valves? 

c.  The  shear  section? 

d.  The  direction  of  pump 
rotation? 

•  Follow  the  procedure  and 
correctly  use  the  tools 
specified? 


DESCRIBE  THE  OPERATION  OK  AUXILIARY  AND 
BOOST  PUMPS,  REMOVE  AND  INSTALL  AN  AUXILIARY 
OR  BOOST  PUMP  IN  A  SYSTEM. 

(SEGMENT  B,  LEVEL  2 i 


Student  Performance  Goal 

•  Given: 

Fuel  system  diagrams,  the  service  instructions  for 
one  specific  type  of  auxiliary  or  boost  pump  and  a 
fuel  pump  of  that  type. 

•  Performance: 

The  student  will  explain  the  purpose  of  auxiliary 
and  fuel  boost  pumps.  He  will  describe  the  opera¬ 
tion  of  various  types  of  pumps.  He  will  remote  and 
reinstall  an  auxilliary  or  boost  pump  in  the  fuel 
system. 


•  Standard: 

The  explanations  and  descriptions  will  include  use 
of  the  correct  nomenclature  and  terminology.  The 
installation  and  removal  of  the  pump  will  be  in  ac¬ 
cordance  with  the  service  instructions. 

Key  Points  I'ceahink 


Types  of  auxiliary  and 
fuel  boost  pumps. 


Location  of  auxiliary 
and  boost  pumps. 


Removal  and  installa¬ 
tion  procedures. 


•  How  is  a  centrifugal  fuel 
boost  pump  most  general!; 
driven? 

•  Describe  the  operation  of  a 
wobble  pump. 

•  Why  must  a  submerged  type 
pump  be  immersed  in  liquid 
when  it  is  checked  (or  opera¬ 
tion? 

•  Where  are  boost  pumps 
generally  located  within  a 
fuel  system? 

•  How  does  a  boost  pump 
tend  to  eliminate  vapor  from 
the  liquid  fuel  in  the  system? 

•  What  action  within  a  wobble 
pump  prevents  reverse  fuel 
flow  within  the  pump’ 

•  Describe  the  conditions 

that  would  make  the  installa¬ 
tion  of  boost  pumps  neces¬ 
sary. 

•  Describe  how  a  mechanic 
should  disconnect  eiectric.il 
power  to  a  submerged  boost 
pump  prior  to  removing  the 
pump. 

•  Describe  a  sequence  of 
operations  that  would  be 
used  to  remove  a  submerged 
boost  pump. 


T 
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•  What  reference  information 
would  a  mechanic  use  to 
determine  the  removal- 
installation  procedures  for 
a  specific  airplane? 

Adit  it  us  (.heck.  Items 

Did  the  student: 


Illustrate  by  using  the 
fuel  system  diagram  the 
location  of  the  auxiliary 
or  boost  pumps. 
Describe  the  operation 
of  various  types  of 
pumps. 

Remove  and  install 
an  auxiliary  or  boost 
pump  in  a  system  that 
contains  fuel. 


•  Use  and  correctly  interpret 
information  from  the  service 
manual? 

•  Use  correct  nomenclature  to 
describe  the  location  of  the 
pumps? 

•  Use  correct  nomenclature 
and  terminology  as  a  part 
of  the  description  of  opera¬ 
tion? 

•  Follow  the  procedures  spe¬ 
cified  in  the  manual? 

•Observe  all  safety  precau¬ 
tions? 
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FUEL  METERING  SYSTEMS 


6.  INSPECT,  CHECK,  SERVICE,  TROUBLESHOOT, 
AND  REPAIR  RECIPROCATING  AND  TURBINE 
ENGINE  FUEL  METERING  SYSTEMS.  (HIT  = 

30  hrs.,  T  =  13  hrs.,  L/S  =  17  hrs.)  9  segments 
(UNIT  LEVEL  3) 


EXPLAIN  TEMPERATURE,  PRESSURE,  AND 
HUMIDITY  EFFECTS  ON  OPERATION  OF  A 
CARBURETOR. 

(SEGMENT  A.  LEVEL  2) 


Fuel  air  ratios.  *lf  the  air  density  is  de¬ 

creased,  what  change  must 
occur  in  the  amount  of  fuel 
being  metered  to  the  engine? 

•  If  the  fuel  air  ratio  is  per¬ 
mitted  to  become  richer  or 
leaner  than  best  power 
mixture,  what  will  be  the 
effect  on  engine  power 
available? 


Student  Performance  Goal 


•  Given: 

Appropriate  reference  information  (charts,  visual 
aids  or  manufacturer’s  manuals)  that  describes 
the  effect  of  air  density  on  carburetor  operation. 


•  Performance: 

The  student  will  describe  the  operation  of  a  car¬ 
buretor  and  explain  how  variations  in  temperature, 
pressure  and  humidity  of  the  air  will  effect  the 
operation  of  the  engine. 


•  Standard: 

The  student  will  correctly  interpret  charts  and 
reference  data.  He  will  use  correct  nomenclature 
and  terminology  throughout  the  descriptions  and 
explanations. 

Key  Points  Feedback. 


Internal  combustion  »Why  does  an  internal 

engines.  combustion  engine  demand 

air  in  order  to  operate? 

•  What  causes  air  to  flow 
into  the  engine  as  the 
engine  is  started? 

•  Where  is  a  carburetor  or 
fuel  metering  device  located 
with  respect  to  the  induc¬ 
tion  manifold  of  the  engine? 

Air  density.  «Describe  how  temperature, 

pressure  and  water  vapor 
effect  the  density  of  air. 

•  As  an  airplane  climbs  to 
higher  altitudes,  how  is 
the  density  of  the  air 
changing? 

•  How  does  the  application 
of  carburetor  heat  effect 
the  density  of  the  air  en¬ 
tering  the  engine? 


Activities 


Check  Items 

Did  the  student: 


Describe  the  effect  »Correctly  interpret  informa- 
of  air  density  on  tion  from  the  charts,  dia- 

engine  operation.  grams,  and  reference 

manuals? 

•  Use  correct  terminology 
and  nomenclature? 


DESCRIBE  THE  OPERATION  OF  A  FLOAT 
CARBURETOR. 

(SEGMENT  B,  LEVEL  2) 


Student  Performance  Goal 

•  Given: 

A  typical  fir  carburetor  incorporating  an  idle 
metering  system,  an  accelerating  and  main  dis¬ 
charge  system,  idle  and  altitude  mixture  control 
systems;  appropriate  reference  information  de¬ 
scribing  the  operation  and  systems  of  the  specific 
carburetor;  an  unlabeled  line  drawing  or  sketch 
illustrating  the  components  of  the  carburetor. 

•  Performance: 

The  student  will  interpret  information  contained  in 
the  manual,  disassemble  the  carburetor  and  label 
the  sketch  as  a  means  of  identifying  the  components 
and  systems.  He  will  describe  the  operation  of 
each  system,  pointing  to  the  passageways  of  the 
carburetor,  he  will  trace  the  flow  of  fuel  and  air 
and  describe  how  it  is  metered  to  the  engine. 

He  will  reassemble  the  carburetor. 

•  Standard: 

Information  will  be  correctly  interpreted.  Correct 
nomenclature  will  be  used  when  labelling  the  draw¬ 
ing  and  correct  terminology  and  phraseology  will 
be  a  part  of  all  descriptions  and  explanations. 
Disassembly  and  reassembly  will  be  in  accordance 
with  the  procedure  described  in  the  reference  publi- 
e  at  ions. 
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Key  Points 

Combustible  fuel-air 
mixtures. 


Idle  metering  system. 


Main  metering  system. 


Accelerating  system. 


Feedback 

•  Explain  why  gasoline  and 
other  combustible  fuels 
must  be  varporized  in  order 
to  burn. 

•  What  is  the  approximate 
ratio  of  gasoline  to  air  that 
provides  the  most  perfect 
combustion? 

•  What  problems  are  experienced 
when  attempting  to  operate 

a  piston  engine  at  air-fuel 
ratios  that  are  overly  rich? 

•  What  problems  are  associated 
with  operation  at  air-fuel 
ratios  that  are  overly  lean? 

•  How  is  the  float  level 
changed  in  a  float  type 
carburetor? 

•  How  are  fuel-air  ratios  re¬ 
lated  to  float  level  of  the 
carburetor? 

•  At  what  position  in  the  car¬ 
buretor  is  fuel  discharged 
from  the  idle  metering  sys¬ 
tem? 

•  What  is  the  function  of  an 
idle  air  bleed? 

•  How  is  the  idle  mixture  of 
a  float  carburetor  adjusted? 

•At  approximately  what  en¬ 
gine  RPM  does  the  carburetor 
transition  from  the  idle 
metering  system  into  the 
main  discharge  system? 

•  Why  doesn’t  fuel  discharge 
from  the  main  discharge 
nozzle  when  the  throttle  is 
in  the  idle  speed  range? 

•  What  is  the  relative  position 
of  the  main  discharge  nozzle 
with  respect  to  the  level  of 
fuel  in  the  float  chamber? 

•  Where  is  a  main  metering 
jet  located  within  a  float 
carburetor? 

•  What  is  the  purpose  of  an 
accelerating  system  in  a 
carburetor? 

•  What  engine  operating  fault 
would  indicate  a  problem 
in  the  accelerating  system? 

•  What  reference  publications 
are  available  to  a  mechanic 
as  an  aid  to  troubleshooting 
a  suspected  carburetor  mal¬ 
function? 


Economizing  or 

power-enrichment 

systems. 


Altitude  mixture 
control. 


•  Why  do  some  carburetors 
incorporate  devices  which 
enrich  the  mixture  supplied 
to  the  engine  at  high  power 
output? 

•  Describe  some  of  the  sys¬ 
tems  that  have  been  de¬ 
veloped  to  provide  power 
enrichment?  Why  is  such 
a  system  also  referred  to 

as  an  "economizer"  system? 

•  Why  is  it  necessary  to 
control  the  fuel-air  mix¬ 
tures  ar  altitude? 

•  Describe  how  the  fuel 
mixtures  are  regulated  by 
the  various  types  of  alti¬ 
tude  mixture  controls. 

How  does  a  "back-suction" 
control  operate? 

•  Explain  how  some  mixture 
control  systems  may  pro¬ 
vide  for  "idle  cut-off”  of 
the  engine. 


Activities 


Check  Items 

Did  the  student: 


Disassemble  the  car¬ 
buretor  and  label  the 
drawing  identifying 
components  and  sys¬ 
tems. 

Describe  the  operation 
of  the  carburetor  and 
reassemble. 


•  Correctly  interpret  infor¬ 
mation  from  the  manual  and 
label  the  drawing? 

•  Follow  correct  disassembly 
procedure  and  use  specified 
tools? 

•  Use  correct  nomenclature 
and  terminology  as  a  part 
of  the  description  and  ex¬ 
planation? 

•  Completely  and  correctly 
reassemble  and  safety  the 
carburetor. 


IDENTIFY  A  PRESSURE  TYPE  CARBURETOR  AND 
A  DIRECT  FUEL  INJECTION  SYSTEM  AND  DE¬ 
SCRIBE  THE  OPERATION  OF  EACH  SYSTEM. 

(SEGMENT  C,  LEVEL  2) 


Student  Performance  Goal 
•  Given: 

A  typical  pressure  carburetor;  the  components  of  a 
direct  cylinder  fuel  injection  system;  appropriate 
reference  information  describing  the  operation  of 
each  system;  line  drawings,  schematics  or  diagrams 
of  the  systems. 
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Act  1 1  ItUS 


Check  Items 


•  Performance: 

The  student  will  point  to  the  component  or  carburetor 
and  name  the  part.  He  will  interpret  information 
from  the  reference  publications  and  describe  the 
operation  of  both  systems.  He  will  compare  the 
advantages  and  limitations  of  the  two  systems. 

•  Standard: 

Components  will  be  correctly  identified  by  name. 
Correct  nomenclature  and  terminology  will  be  used 
throughout  the  description  of  operation. 

Key  Points  Feedback 

Pressure  carburetors.  «What  systems  are  incor¬ 
porated  into  a  pressure 
carburetor? 

•  What  forces  are  employed 
to  move  the  diaphragms 
and  meter  fuel  through  the 
carburetor? 

•  Where  is  the  fuel  metered 
by  a  pressure  carburetor 
introduced  into  the  intake 
manifold? 

•  What  field  adjustments  may 
be  made  on  a  pressure 
carburetor  by  a  mechanic? 

Master  control  direct  «How  is  a  master  control 
fuel  injection  systems.  similar  to  a  pressure  car¬ 
buretor? 

•  What  other  components,  in 
addition  to  the  master  con¬ 
trol,  are  necessary  to  the 
operation  of  a  direct  fuel 
injection  system? 

•  What  field  adjustments 
are  permitted  on  a  direct 
fuel  injection  system? 

•  What  is  the  purpose  of  syn¬ 
chronizing  blocks? 

Direct  fuel  injection  »How  are  spray  patterns 
nozzles.  determined? 

•  How  are  nozzles  and  piping 
pressure  tested? 

•  What  ways  can  be  used  in 
locating  a  defective  nozzle? 

Pressure  injection  »How  is  the  discharge  nozzle 

nozzle.  checked  for  proper  opening 

pressure? 

•  What  is  the  opening  pres¬ 
sure  range? 

•  How  does  an  impeller  that 
creeps  forward  affect  the 
discharge  of  fuel  in  some 
radial  engines? 


Did  the  student: 

Identify  and  distin-  •Correctly  identify  the  com- 
guish  between  a  pres-  ponents? 

sure  carburetor  and  •Use  correct  nomenclature 
and  components  of  a  and  terminology  as  a  part 

direct  fuel  injection  of  all  descriptions,  ex¬ 
system.  planations  and  identifica- 

Describe  operation  of  tion? 

each  system,  comparing 
advantages  and  limita¬ 
tions  of  each. 


EXPLAIN  THE  FUNCTION  OF  VAPOR  SEPARATORS 
AND  VAPOR  VENTS. 

(SEGMENT  D,  LEVEL  2} 

Student  Performance  Goal 

•  Given: 

Diagrams,  schematics  or  written  information  de¬ 
scribing  the  purpose  and  function  of  vapor  separa¬ 
tors  and  vapor  vents;  unlabeled  line  drawings  or 
sketches  of  the  vapor  return  system  of  a  specific 
model  of  airplane  and  the  man  uf  act  urer’ s  manual 
for  that  airplane. 

•  Performance : 

The  student  will  explain  the  function  of  vapor 
separators  and  vapor  vents  as  incorporated  into  a 
pressure  carburetor  of  a  fuel  injection  system.  He 
will  label  the  drawing  as  a  means  of  identifying 
the  components  and  operation  of  the  system. 

•  Standard: 

The  drawing  will  be  correctly  labeled.  Correct 
nomenclature  will  be  used  throughout  all  descrip¬ 
tions  and  explanations. 

Key  Points  Fi  cdbiii  k 

Vapor  separators.  »Where  are  vapor  separators 

located  within  a  pressure 
carburetor? 

•  Where  are  vapor  separators 
located  within  the  pumps 

of  a  direct  injection  system? 

•  Why  do  some  vapor  separators 
have  a  float  incorporated 
within  the  vapor  chamber? 

Vapor  vents.  »Why  is  a  vapor  vent  located 

in  the  top  of  a  vapor  chamber? 

•  Where  are  the  vent  lines  from 
the  carburetor  or  fuel  pump 
generally  routed? 
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•  What  fuel  metering  problem 
may  be  encountered  if  a 
fuel  metering  system  is 
supplied  with  fuel  contain¬ 
ing  air  or  fuel  vapor? 

Activities  Check  Items 

Did  the  student: 


Label  the  drawing, 
identifying  the  com¬ 
ponents  of  a  specific 
system. 

Explain  the  function 
of  the  vapor  eliminating 
system. 


•  Use  and  correctly  interpret 
information  pertaining  to 
the  vapor  separator  and 
vapor  venting  system? 

•  Use  correct  nomenclature 

as  a  part  of  the  explanation? 


COMPARE  CONTINUOUS  FLOW  FUEL  INJECTION 
AND  DIRECT  CYLINDER  INJECTION  SYSTEMS. 

(SEGMENT  E,  LEVEL  1) 


Student  Performance  Goal 

•  Given: 

Pictures,  diagrams,  schematics  of  written  informa¬ 
tion  pertaining  to  the  continuous  flow  method  of 
fuel  injection  and  the  direct  cylinder  injection 
system. 

•  Performance: 

The  student  will  describe  the  two  systems  and  will 
name  the  components  that  are  required  for  operation 
of  each  system. 

•  Standard: 

Correct  nomenclature  will  be  used  when  naming 
the  components  of  each  system. 

Key  Points  Feedback 

Continuous  flow  «Why  is  an  auxiliary  or  boost 

injection.  pump  necessary  to  the  opera¬ 

tion  of  a  continuous  flow 
system  ? 

•  What  is  the  source  of  fuel 
pre  ssure  during  all  normal 
operation  of  the  system? 

•  Why  are  surge  tanks  or  ac¬ 
celeration  fuel  supply  tanks 
located  close  to  the  engine 
driven  pump  of  the  injector 
system? 

•  Why  is  it  impossible  to  have 
fuel  flow  to  the  injector 
nozzles  when  the  mixture 
control  is  in  the  idle  cut¬ 
off  position? 


•  What  is  the  purpose  of  the 
distributor  valve  in  a  con¬ 
tinuous  flow  system? 

•  Why  is  each  injection 
nozzle  supplied  with  an 
air  bleed? 

•  What  is  the  significance  of 
the  identification  letter, 
i.e.,  "A,  B,  C,  D”  that  is 
stamped  into  the  body  of 
the  injector  nozzle? 

Direct  cylinder  *What  is  the  purpose  of  a 

injection.  master  control  unit? 

•  Where  are  direct  injector 
pumps  mounted  on  the 
engines? 

•  Why  is  the  fuel  injection 
pump  timed  to  the  engine? 

•  How  is  the  fuel  routed 
from  the  injector  pump  to 
the  injection  nozzle? 


INSPECT,  REMOVE  AND  INSTALL  A  FLOAT  TYPE 
CARBURETOR,  OPERATE  THE  ENGINE  AND  AD¬ 
JUST  IDLE  SPEED  AND  IDLE  MIXTURE. 

(SEGMENT  P,  LEVEL  3) 


Student  Performance  Goal 

•  Given: 

An  operational  engine  equipped  with  a  float  car¬ 
buretor,  appropriate  written  operating  and  service 
instructions  for  the  specific  engine  and  carburetor. 

•  Performance: 

The  student  will  inspect,  remove  and  install  the 
carburetor  and  operate  the  engine.  He  will  adjust 
the  idle  speed  and  idle  mixture. 

•  Standard: 

The  procedure  will  be  in  accordance  with  the 
written  service  instructions.  The  adjustments  will 
result  in  an  engine  operating  condition  within  the 
tolerances  specified  in  the  operating  instructions. 

Key  Points  Feedback 

Inspection,  removal  «What  publication  would 
and  installation.  include  information  de¬ 

scribing  the  procedure  to 
be  followed  when  remov¬ 
ing  and  installing  a  float 
type  carburetor? 
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Operation  and 
adjustment. 


\ctii  Hies 


Inspect,  remove  and 
install  a  float  car¬ 
buretor  on  an  engine. 
Adjust  idle  speed  and 
idle  mixture. 


«If  inspection  of  the  car¬ 
buretor  indicates  a  worn 
throttle  shaft,  what  opera¬ 
tional  problem  should  be 
anticipated? 

•  If  the  carburetor  is  heavily 
stained  with  fuel  stain,  what 
operational  problem  should 
be  expected? 

•  Why  should  normal  opera¬ 
ting  temperatures  be  estab¬ 
lished  before  attempting 

to  adjust  the  carburetor? 

•  Why  is  it  good  practice  to 
check  the  throttle  spring 
back  and  mixture  control 
rigging  before  adjusting 
the  carburetor? 

•  How  will  the  application 
of  carburetor  heat  affect 
idle  mixtures  and  idle 

RPM? 

•  What  specifications  are 
available  to  the  mechanic 
in  order  to  determine  the 
recommended  idle  speed 
for  a  specific  airplane? 

•  What  is  the  effect  of  field 
elevation  on  the  adjustment 
of  a  carburetor? 

Check  Items 

Did  the  student: 

•  Use  the  reference  manual 
and  follow  the  specified 
procedure? 

•  Achieve  an  adjustment 
within  the  specified 
tolerances? 


INSPECT,  REMOVE  AND  INSTALL  A  PRESSURE 
CARBURETOR  OR  FUEL  INJECTION  SYSTEM, 
OPERATE  THE  ENGINE  AND  ADJUST  IDLE 
SPEED  AND  IDLE  MIXTURE. 

(SEGMENT  G,  LEVEL  3) 

Student  Performance  Goal 
•  Given: 

An  operational  engine  equipped  with  a  pressure 
carburetor  or  a  fuel  injection  system,  appropriate 
written  operating  and  service  instructions  for  the 
specific  engine  and  fuel  metering  system. 


•  Performance: 

The  student  will  inspect,  remove  and  install  the 
carburetor  or  fuel  injection  system  and  operate  the 
engine.  He  will  adjust  the  idle  speed  and  idle  mix¬ 
ture. 

•  Standard: 

The  procedures  will  be  in  accordance  with  the 
written  service  instructions.  The  adjustment  will 
result  in  an  engine  operating  condition  within  the 
tolerances  specified  in  the  operating  instructions. 


Key  Points 

Inspection,  removal 
and  installation. 


Operation  and 
adjustment. 


Adit  /ties 


Feedback 

•  Where  would  a  mechanic 
locate  information  de¬ 
scribing  the  inspection 
procedure  applicable  to  a 
pressure  carburetor  or  fuel 
injection  system? 

•  Where  would  information 
specifying  the  inspection 
frequency  for  fuel  filters 
in  the  system  be  located? 

•  Where  would  a  mechanic 
find  information  describing 
the  sequence  or  procedure 
to  be  followed  in  removing 
and  installing  a  pressure 
carburetor? 

•  W'hat  starting  problems  may 
occur  when  re-starting  a 
hot  engine  that  is  equipped 
with  fuel  injection? 

•  Why  is  the  rigging  of  the 
throttle  and  mixture  control 
important  to  the  adjustment 
of  idle  speed  and  idle  mix¬ 
ture? 

•  What  information  should 
guide  a  mechanic  in  deter- 
-mining  the  recommended 
idle  speed  for  a  specific 
airplane? 

(heck  hews 

Did  the  student : 


Inspect,  remove  and  »IIse  the  reference  manual, 
install  a  pressure  car-  correctly  interpret  informa- 
buretor  or  fuel  injection  tion  and  follow  recomraen  led 


system. 

Adjust  idle  speed  and 
idle  mixture. 


procedures? 

•  Achieve  an  operation  condi¬ 
tion  following  the  adjustment 
that  met  the  tolerances 
specified? 
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IDENTIFY  THE  DANGERS  OF  EXC  ESSIVELY  RICH 
AND  EXCESSIVELY  LEAN  FUEL-AIR  MIXTURES. 

(SEGMENT  H,  LEVEL  2) 

Student  Performance  Goal 

•  Given: 

A  20  question  matching  type  of  examination  re¬ 
lating  the  cause  and  effect  of  excessively  rich 
and  excessively  lean  fuel-air  mixtures;  10  ex¬ 
amples  of  engine  components  that  have  been  damaged 
bv  rich  and  lean  mixtures  (valves,  exhaust  mani¬ 
folds,  carburetor  heat  boxes,  etc.)  and  manufac¬ 
turer’s  service  manuals. 

•  Performance: 

The  student  will  match  the  described  effect  with 
the  probable  cause  and  select  a  typical  component 
that  reflects  the  condition  described  by  the  examina¬ 
tion  question. 

•  Standard: 

Fifteen  questions  will  be  cotrectly  answered.  The 
student  will  correctly  identify  five  engine  components 
that  show  evidence  of  damage  due  to  incorrect  fuel- 
air  mixtures. 

Kev  Points  Feedback 

Indications  of  in-  »Why  will  an  engine  backfire 

correct  mixtures.  during  starting?  Is  it  al¬ 

ways  the  result  of  incorrect 
ignition? 

•  What  hazard  should  a 
mechanic  associate  with 
ovetpriming? 

•  Why  is  the  fuel  metering 
system  intentionally  de¬ 
signed  and  adjusted  to  pro¬ 
vide  a  rich  mixture  during 
idling  and  full  power  opera¬ 
tion? 

•  Describe  the  flame  propaga¬ 
tion  rates  of  various  fuel- 
air  mixtures. 

Visual  indications.  »What  visual  evidence  inside 

an  exhaust  stack  indicates 
correct  fuel-air  mixtures? 
What  visual  evidence  indi¬ 
cates  excessively  rich  or 
excessively  lean  mixture? 

•  What  fuel -air  ratios  are 
most  conducive  to  detona¬ 
tion  within  the  cylinder? 

•  What  is  a  typical  cause 
for  afterburning? 

•  Distinguish  between  pre¬ 
ignition  and  detonation. 


•  How  does  the  mixture  ad¬ 
justment  effect  the  tem¬ 
peratures  of  the  exhaust 
gasses? 

Activities  Check  Items 

Did  the  student: 

Match  the  cause  and  »Use  and  correctly  interpret 
effects  described  in  information  from  the  refer- 

the  examination.  ence  manual? 

Select  damaged  com-  »Indicate  by  response  to  the 
ponents  and  describe  examination  that  he  could 
probable  cause.  interpret  nomenclature  and 

terms? 

•  Correctly  identify  cause  of 
damage  to  five  components? 

RIG  THE  FUEL  CONTROL  UNIT  ON  A  STATIC 
TURBOJET  ENGINE  AND  DESCRIBE  THE  TRIM¬ 
MING  OF  THE  ENGINE.. 

(SEGMENT  I,  LEVEL  2) 

Student  Performance  Goal 

•  Given: 

A  turbojet  engine,  statically  mounted  to  include  a 
thrust  lever,  fuel  control  unit  and  associated  in¬ 
strumentation  and  linkage  necessary  to  trimming 
of  the  engine  and  written  instructions  describing 
the  procedure  for  accomplishing  this  adjustment. 

•  Performance: 

The  student  will  interpret  the  information,  describe 
and  simulate  the  procedure  for  rigging  the  fuel  con¬ 
trol  and  trimming  a  turbojet  engine. 

•  Standard: 

Reference  information  will  be  correctly  interpreted. 
Correct  nomenclature  and  terminology  will  be  used 
throughout  the  description  of  the  procedure. 

Key  Points  Feedback 

Fuel  flow  schedules.  »What  is  meant  by  the  term 
"scheduled  fuel  flow”? 

•  What  design  considerations 
limit  the  power  available 
from  a  turbojet  engine? 

•  Why  does  a  fuel  metering 
unit  often  incorporate  a 
governor  and  a  bellows? 

Operational  limitations.  •U'hat  is  meant  by  the  term 
"lean  flame  out"? 

•  What  is  "rich  blow  out”? 

•  What  is  compressor  stall 
or  surge? 
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«What  problems  are  asso¬ 
ciated  with  overspeed  and 
over-temp? 

•  What  is  the  relationship 
between  engine  RPM  and 
"engine  pressure  ratio"? 

•  What  are  the  approximate 
fuel-air  mixtures  used  in 
jet  engines? 

Rieging  fuel  controls.  *IIow  are  thrust  lever  posi¬ 
tions  and  fuel  control  unit 
positions  measured? 

•  What  publications  would  a 
mechanic  use  to  determine 
the  trimming  procedure  ap¬ 
plicable  to  a  specific  jet 
engine? 

■\clii  :;i os  Check  hems 

Did  the  student: 


Describe  and  simulate 
the  procedure  for  trim¬ 
ming  a  jet  engine. 


•  Use  and  correctly  interpret 
the  reference  information? 

•  Use  correct  terminology  as 
a  part  of  the  description? 


7.  OVERHAUL  CARBURETORS.  (HIT  =  20  hrs., 

1-17  his..  L./S  ■  H  hrs.)  8  segments 
(UNIT  LEVEL  2) 


IDENTIFY  VENTURI  SIZE  AND  DESCRIBE 
FUNCTION. 

(SEGMENT  A.  LEVEL  2) 


Student  Performance  Goal 
•  Ciiven. 

Typical  aircraft  carburetors,  both  float  and  pres¬ 
sure  types,  incorporating  round,  rectangular  and 
hoosr  venturi:  reference  manuals  or  written  informa¬ 
tion  specifying  the  size  and  describing  the  venturi 
u  be  used  in  a  spet  it  ic  carburetor. 


•  Performance: 

1  he  ‘indent  will  interpret  information  from  the 
iftertnoe  publications,  point  to  the  venturi  in  one 
-pet  if  ic  carburetor  and  identify  the  venturi  by  size 
nr  parr  number.  He  will  describe  the  function  of  a 
.  in'  ur .  in  a  c  ar  Curt  *  or . 


•  ■lan.l.ird: 

ini.reis  .  information  will  be  correctly  interpreted. 
(  in  'ar  ncl ar  ur t  will  be  a  part  of  the  descr ip- 


Kc\  1'orrits 


/■  eeiihr/i  i 


Function  of  a  venturi. 


Identification  of 
venturis. 


•  What  is  mean:  by  a  "pres¬ 
sure  differential"? 

•  Why  do  some  carburetors 
have  more  than  one  venturi? 

•  Why  are  rectangular  rather 
than  round  venturis  used  on 
some  installations? 

•  How  would  a  loose  venturi 
or  a  venturi  that  was  out  of 
correct  position  effect  the 
fuel  metered  by  a  carburetor? 

•  What  is  the  relative  position 
of  the  discharge  nozzles  in 

r  he  venturi? 

•  What  publication  would  a 
mechanic  use  to  determine 
the  size  of  venturi  specified 
for  a  particular  carburetor? 

•  What  is  the  relationship  be¬ 
tween  venturi  size  and  en¬ 
gine  displacement  or  engine 
size? 

•  At  what  position  is  fuel 
introduced  into  a  venturi 

in  a  float  carburetor?  Where 
is  fuel  introduced  in  a  pres¬ 
sure  carburetor? 


Acfiritit  v 


(.hi  t  K  Iterr  v 

Did  the  student: 


Identify  a  venturi  and 
determine  the  size  for 
a  specific  carburetor. 
Describe  the  function 
of  a  venturi. 


•  Correctly  interpret  reference 
informat  ion? 

•  Use  correct  nomenclatur  as 
a  part  of  the  description? 


INTERPRET  AND  USE  CHARTS  OR  DIAGRAMS  TO 
EXPLAIN  FUEL  AND  AIRFLOW  THROUGH  FLOAT 
AND  PRESSURE  CARBURETORS. 

(SEGMENT  B,  LEVEL  2' 


Student  Perform  ;ince  Goal 
•  Ciiven: 

("harts,  diagrams.  drawings  or  similar  visual  aids 
illustrating  the  passageways  and  interna)  flow  paths 
through  float  and  pressure  carburetors,  written 
reference  information  describing  the  tuei-air  ratios 
repaired  by  the  engine  at  various  operating  condi¬ 
tions. 


•  Performance: 

The  student  will  interpret  and  use  the  c  harts  and 
diagrams  to  explain  fuel  and  airflow  through  both 
float  and  pressure  carburetors. 

•  Standard: 

The  principles  of  differential  pressures  in  both 
fuel  and  air  flows  will  be  correctly  explained. 

Correct  nomenclature  and  terminology  will  be  a 
part  of  the  explanations. 

Kt  \  I  \  t  (Uuti  k 

Idling  system  opera-  «What  reference  publication 
tion.  would  a  mechanic  use  to 

tier  ermine  rhe  idle  speed 
operating  range  of  a  spe¬ 
cific  engine? 

•  What  is  the  position  of  the 
throttle  when  the  engine  is 
operating  at  idle  speeds? 

•  At  what  point  in  the  venturi 
does  the  lowest  pressure 
exist  when  the  engine  is 
idling? 

Accelerating  system  «What  operational  system 
operation.  would  indicate  a  malfunction 

of  the  accelerating  system? 

•  If  the  engine  responds  to 
the  initial  throttle  movement, 
but  is  unable  to  sustain  the 
act'd crac ion,  what  problem 
exists? 

Cruise  power  •  At  approximately  what  RPM 

operation.  do  t he  carburetors  begin  to 

meter  fuel  through  the  main 
discharge  systems? 

•  If  the  engine  gives  evidence 
of  operating  too  lean  in  the 
cruise  power  range,  what 
difficulty  may  exist  in  the 
carburetor? 

•  What  fuel  or  airflow  problem 
in  a  carburetor  could  result 
in  excessively  rich  mixtures 
during  cruise  power? 

l  ull  power  operation.  •  Wh at  is  the  fuel- air  ratio 
intent  tonally  scheduled  to 
provide  a  rich  mixture  for 
full  power  operation? 

•  What  features  in  the  car¬ 
buretors  provide  the  addi¬ 
tional  fuel  flow  required 

at  takeoff  power  operations 
Altitude  mixture  •Describe  the  method  <>f  re¬ 
control.  due  inn  fuel  flow  to  achieve 

the  required  leaning  of  the 
mixture  as  altitude  is  in* 
t  teased. 


•  What  methods  may  hr  used 
to  determine  the  correct 
fuel-air  ratio  at  an*,  de- 

s  ired  cruising  alt  ir  n 

•  Kxplain  how  a  mixture  con¬ 
trol  may  be  provided  with 
an  "idle  cut-off.” 

A  i  ni  :tu  s  ( Ju  i  k  hi  tt  s 

Did  the  student: 

Trace  and  describe  •Correctly  trace  and  de¬ 
fuel  and  airflow  through  scribe  flows  at  various 
a  float  type  carburetor.  engine  operating  condi- 
Trace  and  describe  fuel  tions? 

and  airflow  through  a  •Use  correct  nomenclature 
pressure  carburetor.  and  terminology  through¬ 

out  the  explanations  and 
descriptions  of  opera:  ion? 

•  Correctly  inter pret  tech¬ 
nical  reference  informa¬ 
tion  pertaining  to  fuel-air 
ratios? 

RKMOVK,  INSTALL  AND  KXPLAIN  THK  PRIN¬ 
CIPLES  OK  KL'KL  MKTKR1NG  THROUGH  A  JKT. 

(SEGMENT  C.  LEVEL  2 

Student  Performance  Goal 

•  Given: 

A  typical  aircraft  carburetor  incorporating  a  fixed 
orifice  jet,  reference  drawings  or  information  describ¬ 
ing  the  location,  size  and  function  of  the  jet  and  spe¬ 
cial  tools  necessary  to  remove  and  reinstall  a  iet. 

•  Performance: 

The  student  will  remove,  measure  the  size  and  reinstall 
a  metering  jet  in  a  Carburetor.  He  will  use  and  interpret 
information  from  reference  information  and  explain  the 
purpose  of  the  jet. 

•  Standard: 

’1'he  procedure  and  tools  used  to  remove,  measure  and 
reinstall  the  jet  will  be  in  accordance  with  written  in¬ 
structions  contained  in  the  reference  manual.  (  orrect 
nomenclature  will  be  used  throughout  the  explanation. 

|X<  \  Po hits  I'ci  iUuuk 

Absolute  and  Ji/feren-  •What  is  absolute  pressure? 
tial  pressures.  •What  is  differential  pres¬ 

sure  ? 

•  How  mav  fuel  flow  through 
a  fixed  size  of  metering 
jet  he  increased' 

•  If  two  jets  are  installed  in 
series,  how  is  the  fuel  flow 
and  pressure  effected? 

Measuring  jet  sizes.  •What  is  the  significance  of 
the  number  or  letter  that  is 
often  st. imped  on  a  |ct? 
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•  If  appearance  indie  ores 
that  a  iet  has  been  reamed 
oversize,  w  hat  device  is 
used  to  measure  the  jet 
s  ize? 

•  During  the  overhaul  of  a 
carburetor,  what  accept¬ 
able  method  of  cleaning  a 
;et  exists? 

•  Where  would  a  mechanic 
find  information  describing 
the  procedure  and  tools  to 
be  used? 

•  How  would  a  loose  jet  ef¬ 
fect  the  metering  of  fuel 
through  the  iet? 

\t  f  ■:  : !  ■  t  s  <  /•«  (  k  h<  •*/  \ 

Did  the  student: 

Remove,  inspect,  me  a-  •! ’se  and  correctly  interpret 
ure  and  reinstall  a  jet.  information? 

•  Follow  correct  procedures 
and  avoid  damage  to  com¬ 
ponent  s  unci  tools? 

Descr  ibe  the  function  *lse  correct  nomenclature 
of  a  jet.  and  terminology  as  a  parr 

of  the  explanation? 

ff'KNTIF V  AND  DESCRIBE  THE  OPERATION  OF 
AN  .MR  BLEED. 

■  SEGMENT  D,  LEVEL  2 i 

student  Performance  Goal 

•  Given: 

A  tvpical  carburetor  incorpor at ing  an  air  bleed;  a 
schematic  or  diagram  of  the  carburetor  and  written 
reference  information  describing  the  operation  of 
the  air  bleed  in  the  specific  carburetor. 

•  Pert  or  mane  c*  • 

The  student  will  disassemble  the  carburetor  to  the 
degree  that  he  may  point  to  the  air  bleed-  He  will 
interpret  reference  information  and  describe  the 
operation  of  the  air  bleed. 

•  standard 

The  air  bleed  will  he  correctly  identified.  Correct 
nomenclature  will  he  used  as  a  part  of  the  explana- 
non  and  description  of  operation. 

b  ,  .  ’i  ‘  n  /  <  f  Jh,u  < 

Print  iples  of  air  •'Vhv  is  an  air  bleed  mcor- 

blee  Is.  {  orate  i  into  an  idling  s\  s- 

tern  ■  'f  a  <.  urhurer'r ' 


•  What  are  the  s imil  iarit its 
and  differences  between 
an  air  bleed  in  the  idling 
and  main  discharge  sys¬ 
tems  of  a  carburetor? 

•  V*h\  is  the  size  oi  an  air 
bleed  critic aj ? 

•  Where  would  a  mechanic 
find  information  that  de¬ 
scribed  the  location  of  air 
bleeds  m  a  carburetor' 

•  How  would  a  clogged  air 
bleed  in  the  idle  system  of 
a  carburetor  effect  engine 
operat  ion? 

•  At  what  engine  speeds 
(RPM)  would  the  air  bleed 
in  the  main  discharge  sys¬ 
tem  be  operating? 

.  \ »  :  t  s  f .  /•«  < '  A  I  ft  rr,  ■> 

Did  the  student : 

Disassemble  a  *Use  and  correctly  interpret 

carburetor  and  point  reference  information  as  a 

to  an  air  bleed  and  re-  means  of  locating  the  air 
assemble  the  carburetor,  bleed? 

Describe  the  principle  •Use  correct  nomenclature 
of  air  bleed  operation.  as  a  part  of  the  explana¬ 
tion? 

LOCATE  AND  DESCRIBE  THE  OPERATION  OF  THE 
MAIN  DISCHARGE  NOZZLE  IN  A  PRESSURE  CAR¬ 
BURETOR. 

(SEGMENT  E,  LEVEL  2' 

Student  Performance  Goal 

•  Given: 

A  typical  pressure  discharge  aircraft  carburetor; 
appropriate  drawings,  schematic  diagrams  and 
reference  information. 

•  Performance: 

The  student  will  point  to  the  main  discharge  nozzle 
of  a  pressure  carburetor  and  describe  the  operation 
and  possible  malfunctions  of  the  mam  discharge 
system. 

•  St  and.ird  • 

I  he  discharge  nozzle*  will  be  correctly  identified, 
t  orient  nomenclature  will  be  a  part  of  the  explana¬ 
tion  and  description  of  the  operat  ion .  Reference  in¬ 
formation  will  be  correctly  interpreted  when  describing 
malfunctions  of  the  system. 


I  n  stai !  ar  ion  and  re¬ 
moval  of  jets. 


Location  and  function 
of  air  bleeds. 


Key  Points  Feedback 

Location  of  main  .Where  is  the  main  discharge 

discharge  nozzles.  nozzle  of  a  pressure  car¬ 

buretor  located  with  respect 
to  the  throttle  and  venturi? 

•  What  is  the  advantage  of 
introducing  the  fuel  into 
the  manifold  so  that  the 
fuel-air  mixture  does  not 
pass  through  the  venturi? 

•  What  is  the  advantage  of 
pressure  discharge  of  the 
fuel? 

Malfunctions  of  the  »What  is  the  effect  of  rup- 
system.  tured  fuel  nozzle  diaphragm 

on  a  pressure  carburetor? 

•  How  is  the  main  discharge 
system  related  to  failure  of 
the  engine  to  accelerate? 

•  How  is  a  malfunction  of  the 
main  discharge  system  of  a 
pressure  carburetor  related 
to  engine  idling? 

Adit  ities  Check  Items 

Did  the  student: 

Identify  and  point  to  .Use  and  correctly  interpret 
the  location  of  the  the  drawings  and  reference 

main  discharge  nozzle  information? 

of  a  pressure  car-  .Correctly  identify  and 

buretor.  locate  the  nozzle? 

Describe  the  operation  »Use  correct  nomenclature 
and  possible  malfunction  as  a  part  of  the  description 

of  cne  main  discharge  and  explanation? 

system. 

IDENTIFY  ACCELERATION  SYSTEMS  IN  FLOAT 
AND  PRESSURE  CARBURETORS  AND  DESCRIBE 
THE  OPERATION  OF  EACH  SYSTEM. 

(SEGMENT  F,  LEVEL  21 

Student  Performance  Goal 

•  Given: 

A  typical  aircraft  float  carburetor  incorporating  a 
pump  type  accelerating  system,  a  cutaway  pressure 
carburetor  displaying  the  accelerating  system,  ap¬ 
propriate  drawings,  schematic  diagrams  and  reference 
information  describing  the  operation  of  the  accelera¬ 
tion  systems  of  each  carburetor. 

•  Performance: 

The  student  will  identify  the  acceleration  systems 
in  each  carburetor,  associate  the  components  with 
the  drawings  or  diagrams  and  interpret  reference 
information  describing  the  operation  of  each  sys¬ 
tem. 


•  Standard: 

Components  of  the  acceleration  systems  will  be 
correctly  identified.  Correct  nomenclature  will  be 
a  part  of  the  explanation  and  description  of  opera¬ 
tion. 

Key  Points  Feedback 

Kinds  of  accelerators.  •Describe  why  a  pump  or 

diaphragm  type  of  accelera¬ 
tion  system  is  more  posi¬ 
tive  than  an  accelerating 
well. 

•  In  a  pump  type  accelerating 
system,  what  is  the  effect 
of  a  spring  that  may  be 
mounted  beneath  the  piston 
of  the  pump? 

•  In  a  diaphragm  type  acce¬ 
lerating  system,  what  force 
discharges  the  fuel  and 
aids  in  the  atomization  of 
the  liquid? 

Function  of  the  »Why  is  an  accelerating  sys- 

accelerating  system.  tem  necessary  in  a  car¬ 
buretor? 

•  If  an  accelerating  system 
fails  to  operate  as  designed, 
what  is  the  effect  on  the 
engine? 

•  Why  doesn’t  the  accelerator 
function  as  the  throttle  is 
slowly  opened? 

Activities  Check  Items 

Did  the  student: 

Identify  and  point  to  .Correctly  identify  the  com- 
the  location  of  the  ponents  of  the  systems? 

accelerating  system  .Correctly  interpret  drawings, 
in  both  types  of  car-  diagrams  and  reference 
buretors.  information? 

Describe  the  operation  .Use  correct  nomenclature 
of  accelerating  sys*  as  a  part  of  the  explanation 
terns  of  carburetors.  and  description  of  opera¬ 

tion? 

IDENTIFY  ECONOMIZER  AND  POWER  ENRICH¬ 
MENT  SYSTEMS  AND  DESCRIBE  THE  OPERATION 
OF  THE  SYSTEMS  IN  FLOAT  AND  PRESSURE 
TYPE  CARBURETORS. 

(SEGMENT  G,  LEVEL  2) 

Student  Performance  Goal 

•  Given: 


A  typical  aircraft  float  carburetor  incorporating  an 
economizer,  a  cutaway  pressure  carburetor  displaying 

the  power  enrichment  valve,  appropriate  drawings, 
schematic  diagrams  and  reference  information  de¬ 
scribing  the  operation  of  the  economizer  and  power 
enrichment  systems. 
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•  Performance: 

The  student  will  identify  the  economizer  and 
power  enrichment  components  in  each  carburetor, 
associate  the  components  with  drawings  or  dia* 
grams  and  interpret  reference  information  describ¬ 
ing  the  operation  of  each  system. 

•  Standard: 

Components  of  the  systems  will  be  correctly  iden¬ 
tified.  Correct  nomenclature  will  be  a  part  of  the 
explanation  and  description  of  the  operation. 

Key  Points  Feedback 


Economizer  and  power 
enrichment  systems. 


Enrichment  systems. 


•  At  what  power  (RPM)  is  an 
economizer  or  power  en¬ 
richment  system  necessary 
to  engine  operation? 

•  Why  is  a  rich  mixture  re¬ 
quired  for  engine  operation 
at  high  power  conditions? 

•  What  are  the  limitations  to 
the  use  of  a  mechanically 
actuated  or  linked  econo¬ 
mizer  system? 

•  What  are  some  of  the  ad¬ 
vantages  and  limitations  to 
the  use  of  diaphragm  actu¬ 
ated  power  enrichment 
systems? 

•  If  an  economizer  should 
open  at  a  specified  throttle 
position,  but  is  opening 
much  too  soon,  how  will 
fuel  consumption  be  af¬ 
fected? 

•  What  repair  agency  most 
generally  makes  the  ad¬ 
justments  required  for 
proper  operation  of  a  power 
enrichment  valve? 


Activities 


Check  Items 
Did  the  student: 


Identify  and  point  to  ^Correctly  identify  the  com- 
the  location  of  the  ponents  of  the  systems? 

economizer  and  power  •  Correctly  interpret  drawings, 
enrichment  systems  on  diagrams  and  reference  in- 
both  types  of  carbure-  formation? 

tors. 

Describe  the  opera-  »Use  correct  nomenclature 
tion  of  the  economizer  as  a  part  of  the  explana- 
and  power  enrichment  tion  and  description  of 

systems.  operation? 


IDENTIFY  MIXTURE  CONTROLS  INCORPORATED 
IN  FLOAT  AND  PRESSURE  CARBURETORS  AND 
DESCRIBE  THE  OPERATION  OF  THE  SYSTEM. 

(SEGMENT  H,  LEVEL  2) 


Student  Performance  Goal 


•  Given: 

Typical  float  and  pressure  type  aircraft  carburetors 
incorporating  needle  type,  back  suction  type,  and 
automatic  mixture  control  devices;  appropriate  draw¬ 
ings,  schematic  diagrams  and  reference  information 
describing  the  operation  of  the  mixture  control 
systems. 

•  Performance: 

The  student  will  identify  the  mixture  control  com¬ 
ponents  in  each  carburetor,  associate  the  com¬ 
ponents  with  the  drawings  or  diagrams  and  inter¬ 
pret  the  reference  information  describing  the  opera¬ 
tion  of  the  mixture  control  systems. 

•  Standard: 

Components  of  the  systems  will  be  correctly  iden¬ 
tified.  Correct  nomenclature  will  be  a  part  of  the 
explanation  and  description  of  operation. 


Key  Points 


Feedback 


Air  density  effects.  »Why  is  it  necessary  to  re¬ 
duce  fuel  flow  as  air  den¬ 
sity  decreases? 

•  What  is  the  effect  of  alti¬ 
tude  and  temperature  on  the 
density  of  air? 

•  How  will  a  decrease  of  air 
pressure  in  the  float  cham¬ 
ber  of  a  carburetor  result 
in  a  decreased  fuel  flow?  . 

Mixture  control  sys-  »What  is  the  source  of  vacuum 
terns.  for  a  back  suction  type  of 

mixture  control? 

•  What  control  is  necessary  from 
the  pilot’s  position  in  the 
airplane  to  control  the  mix¬ 
ture  on  a  manually  operated 
system? 

•  Where  is  the  mixture  control 
handle  most  generally  located? 
Why  is  this  control  often  pro¬ 
vided  with  an  "idle-cut-off”? 

•  What  is  the  advantage  of  an 
automatic  mixture  control 
system? 
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Anii  it ics 


Check  Items 


Did  the  student: 

Identify  and  point  to  •Correctly  identify  the  com- 
the  mixture  control  ponents  of  the  systems? 

lever  on  the  carbu-  »Correctly  interpret  draw- 
retor.  ings,  diagrams  and  reference 

Identify  and  point  to  information? 

the  automatic  mixture  *Use  correct  nomenclature 
control  of  a  pressure  as  a  part  of  the  explanation 
carburetor.  and  description  of  operation? 

Describe  the  operation 
of  mixture  control  sys¬ 
tems. 

8.  REPAIR  ENGINE  FUEL  METERING  SYSTEM 
COMPONENTS.  (KIT  =  6  hrs.,  T  =  3  hrs.,  L/S  = 

3  hrs.)  4  segments 

(UNIT  LEVEL  2) 

LOCATE,  REMOVE,  CLEAN  AND  REINSTALL 
SCREENS  IN  FUEL  METERING  SYSTEM  COM¬ 
PONENTS. 

(SEGMENT  A,  LEVEL  21 

Student  Performance  Goal 

•  Given: 

A  typical  aircraft  carburetor  or  fuel  metering  device 
incorporating  a  fuel  inlet  screen;  manufacturer’s 
service  information  applicable  to  the  specific  unit; 
and  recommended  materials,  tools  and  equipment 
as  recommended  in  the  reference  information. 

•  Performance: 

The  student  will  use  and  interpret  information  neces¬ 
sary  to  identify,  remove,  clean  and  reinstall  the 
screens  in  the  fuel  metering  unit. 

•  Standard: 

The  procedures,  tools  and  techniques  recommended 
in  the  service  information  will  be  followed  without 
error  or  omission.  The  task  will  be  accomplished 
at  a  return-to-service  standard. 

Kc\  I'nints  I'cei/btick 

Contamination  of  fuel  •Why  are  fuel  screens  usual¬ 
metering  components.  ly  located  in  the  inlet 

passageways  to  carburetors 
and  other  fuel  metering  de¬ 
vices? 

•  tt'hv  does  dust  often  accu¬ 
mulate  in  the  vents,  housings 
and  venturi  sections  of  a 
carburetor? 

•  What  contamination  may 
accumulate  in  the  float 
chamber  of  a  carburetor? 


•  What  degree  of  wear 
occurs  in  the  metering 
jets  of  a  carburetor?  How 
may  contamination  affect 
fuel  flow  through  a  jet? 

Cleaning  of  fuel  »Where  would  a  mechanic 

metering  components.  find  information  specifying 
the  inspection  frequency 
and  cleaning  methods  to 
be  followed? 

•  What  procedure  should  be 
followed  to  clean  a  fuel 
screen  in  a  carburetor? 

The  float  chamber  and 
metering  jets? 

•  Why  should  wiping  cloths 
never  be  used  when  clean¬ 
ing  fuel  metering  com¬ 
ponents? 

•  How  should  a  stuck  gasket 
be  removed  from  a  carburetor 
parting  surface? 

•  What  precautions  should  be 
observed  when  using  de¬ 
carbonizing  type  solvents 
and  compressed  air  to 
clean  carburetor  parts? 

Activities  ('In  i  k  Iters 

Did  the  student- 

Locate,  remove,  clean  »Correctly  use  and  inter- 
and  reinstall  screens  pret  reference  information? 
in  a  fuel  metering  unit.  •Follow  recommended  pro¬ 
cedures  and  avoid  damage 
to  components  and  tools? 

•  Achieve  a  standard  of 
workmanship  that  would 
permit  return-to-service. 


INSPECT  AND  DESCRIBE  THE  REPAIR  OF  CAR¬ 
BURETOR  FLOATS. 

(SEGMENT  B,  LEVEL  2) 

Student  Performance  Goal 

•  Given: 

Five  typical  floats  from  aircraft  carburetors  (two 
will  be  unacceptable  for  return-to-service),  repre¬ 
senting  floats  that  were  made  of  brass,  stainless 
steel  and  moulded  rubber;  reference  information 
describing  the  inspection  and  repair  of  floats. 

•  Performance: 

The  student  will  inspect  the  floats,  interpret  the 
reference  information  and  describe  the  repair  of 
carburetor  floats. 
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•  Standard: 

The  two  unacceptable  floats  will  be  identified  and 
the  reason  for  rejection  will  be  explained.  Refer¬ 
ence  information  will  be  correctly  interpreted. 
Correct  nomenclature  will  be  used  as  a  part  of 
the  description  of  repairs. 


Key  Points 


Feedback 


Inspection  of  floats. 


Repair  of  floats. 


•  Where  would  a  mechanic 
find  information  describing 
the  inspection  and  repair 
of  floats? 

•  What  evidence  will  alert 

a  mechanic  to  a  carburetor 
with  a  leaking  float? 

•  How  can  a  float  be  checked 
for  leaks? 

•  What  is  the  effect  of  apply¬ 
ing  heat  to  a  float  that  has 
contained  gasoline? 

•  What  soldering  procedure 
must  be  used  on  metal 
floats? 

•  What  procedure  will  be  ef¬ 
fective  in  removing  fuel 
and  fumes  from  a  float? 

•  What  limitations  apply  to 
repairs  of  moulded  rubber 
floats? 


Activities 


Check  Items 
Did  the  student: 


Inspect  and  identify 
the  defective  floats. 
Describe  the  repair  of 
floats. 


•  Use  and  correctly  interpret 
information? 

•  Correctly  identify  the  de¬ 
fective  units? 

•  Use  correct  nomenclature 
as  a  part  of  the  description 
of  repairs? 


INSPECT  FLOAT  NEEDLE  AND  SEAT,  MEASURE 
AND  ADJUST  FLOAT  LEVEL  OF  A  CARBURETOR 

(SEGMENT  C.  LEVEL  2) 


•  Standard: 

All  procedures  will  be  in  accordance  with  the  in¬ 
formation  contained  in  the  manual.  Information  will 
be  correctly  interpreted  and  the  adjusted  float  level 
will  be  within  specified  tolerance. 


Key  Points 


Feedback 


Needle  and  seat 
assemblies. 


Adjustment  of  float 
level. 


•  What  causes  wear  between 
the  needle  and  seat  in  a 
carburetor? 

•  Why  are  some  needles  pro¬ 
vided  with  a  neoprene  tip? 

•  How  will  a  grooved  needle 
effect  engine  operation? 

•  What  reference  information 
is  available  to  the  mechanic 
to  guide  his  inspection  of  a 
needle  and  seat  assembly? 

•  What  difference  will  exist 
between  a  needle  and  seat 
designed  for  a  gravity  flow 
and  a  pressure  fuel  system? 

•  What  are  the  effects  of  an 
improperly  adjusted  car¬ 
buretor  float  level? 

•  What  is  capillary  action  and 
how  does  this  effect  the  mea¬ 
surement  of  fuel  level  in  the 
float  chamber? 

•  What  is  "drop”  of  a  float  and 
how  could  inadequate  drop 
effect  engine  operation? 

•  Why  is  accurate  fuel  pres¬ 
sure  required  when  checking 
float  level  in  a  carburetor? 

•  Where  would  information  spe¬ 
cifying  the  correct  float  level 
be  found? 

•  How  is  the  float  level  mea¬ 
sured? 

•  How  is  the  float  level  ad¬ 
justed? 


Activities 


Check  Items 
Did  the  student: 


Student  Performance  Goal 

•  Given: 

A  float  carburetor  with  two  replacement  float 
needles  and  valve  seat  assemblies,  one  of  which 
is  unserviceable;  a  manufacturer’s  service  manual 
and  recommended  equipment  necessary  to  measure 
and  adjust  the  float  level  of  the  carburetor. 

•  Performance: 

The  student  will  inspect  the  needle  and  seat  as¬ 
semblies  and  identify  the  serviceable  assembly. 
He  will  install  the  serviceable  needle  and  seat 
assembly  and  adjust  the  float  level. 


Inspect  the  replace¬ 
ment  needle  and  seats 
and  identify  the  un- 
servicable  unit. 

Install  the  needle  and 
adjust  the  float  level 
of  the  carburetor. 


•  Correctly  interpret  manufac¬ 
turer’s  specifications? 

•  Follow  the  recommended 
procedures,  correctly  use 
tools  and  avoid  damaging 
components? 

•  Achieve  an  adjusted  float 
level  within  specified 
tolerances? 
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INSPECT  A  PRESSURE  TYPE  CARBURETOR  AND 
DESCRIBE  OPERATION  RESULTING  FROM  CLOGGED 
IMPACT  TUBES  AND  RUPTURED  DIAPHRAGMS. 

(SEGMENT  D,  LEVEL  2) 

Student  Performance  Goal 

•  Given: 

Examples  of  pressure  type  carburetors,  at  least  one 
of  which  will  have  clogged  impact  tubes  and  a 
ruptured  fuel  or  air  diaphragm;  drawings  or  sche¬ 
matic  diagrams  of  the  specific  carburetor;  reference 
information  describing  the  function  of  impact  tubes 
and  diaphragms  within  the  carburetor. 

•  Performance: 

The  student  will  identify  the  clogged  impact  tubes 
and  point  to  the  impact  tubes  as  thev  are  identified 
on  the  drawing  or  schematic.  He  will  explain  the 
relationship  of  the  impact  tubes  to  the  pressure 
regulator  and  automatic  mixrure  control  unit  of  the 
carburetor.  He  will  explain  the  effect  of  a  rup¬ 
tured  fuel  or  air  diaphragm  on  the  operation  of  an 
engine. 

•  Standard: 

The  carburetor  with  clogged  impact  tubes  will  be 
detected.  Reference  information  will  be  correctly 
interpreted  and  explanations  and  descriptions  will 
include  use  of  correct  nomenclature. 

KVv  Point s  Feedback 

Purpose  of  impact  •That  pressure  does  the 

tubes.  impact  cube  transmit? 

•  That  kind  of  icing  would 
most  likely  effect  the  car¬ 
buretor  impact  tubes? 

•  How  could  foreign  materials 
obstruct  the  impact  tubes? 

Regulator  diaphragms.  •How  are  the  fuel  and  air 

chambers  within  a  pressure 
carburetor  separated? 

•  What  procedure  is  necessary 
to  keep  the  diaphragms  in  a 
flexible  condition? 

•  How  would  a  ruptured  dia¬ 
phragm  in  either  the  fuel 

or  air  chambers  of  the  regu¬ 
lator  unit  effect  engine 
operation?  Who  is  authorized 
to  install  diaphragms  in  a 
pressure  carburetor? 

Ac  tn  i tics  Check  Items 

Did  the  student: 

Identify  clogged  tm-  •(.orrectly  identify  the  car- 
pact  tube*  and  explain  buretor  with  clogged  impact 
relationship  between  tubes? 
impact  tubes  and  regu¬ 
lator  and  automatic  mix* 


Describe  the  effect  of  •  Correctly  interpret  refei- 
raptured  diaphragms  in  ence  information  .<1114  ex- 
a  pressure  carburetor.  plain  effect  of  impact  tube-. 

to  regulator  and  mixture 
control  unit? 

•  Use  correct  nomenclature 
as  a  part  of  the  description 
and  explanations? 

9.  INSPECT,  CHECK,  AND  SERVICE  WATER  IN¬ 
JECTION  SYSTEMS.  (FAT  =  2  hrs.,  T  3  2  hrs., 

L  S  -  0  hrs.)  \  segment 

(UNIT  LEVEL.  1  1 

LOCATE  INFORMATION  REGARDING  THE  IN¬ 
SPECTION,  CHECKING,  AND  SERVICING  Oh 
WATER  INJECTION  SYSTEMS. 

(SEGMENT  A,  LEVEL.  1- 

Student  Performance  Goal 

•  Given: 

Written  reference  information  perrai ni ng-  to  water 
injection  systems. 

•  Performance: 

The  student  will  locate  information  and  answer 
twenty  question  multiple  choice  examination  dealing 
with  the  effect  of  atmospheric  humidity;  depletion 
of  water  injection  during  takeoff;  variables  that 
effect  the  water  flow  and  indications  of  incorrect 
flow  rate;  purpose  of  the  derichmenr  valve  and  tne 
effects  of  failure  of  the  valve  on  high  power  per¬ 
formance. 

•  Standard: 

Reference  information  will  be  located  and  fifteen 
of  the  multiple  choice  questions  will  be  correctly 
answered. 

Key  Points  f  \  ,-<//>.«•«  k 

Effects  of  atmos-  #What  is  the  primary  puip<-  - 

pheric  humidity.  of  water  injection  -  to  on- 

crease  power  or  to  dec:c.»  »' 
fuel  consumption? 

•  Does  water  miection  inc realt¬ 
or  diminish  the  possibility 

of  detonation? 

Water  flow  (ADI).  »Does  high  atmospheric 

humidity  permit  more  or 
less  water  injection?1 

•  Is  the  mixture  made  richt 
or  leaner  when  ADI  is 
operating  * 

•  Does  a  derichment  valve 
increase  or  decrease  the 
amount  of  fuel  delivered 
to  the  engine? 


ture  unit. 
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INDUCTION  SYSTEMS 


10.  INSPECT,  CHECK,  TROUBLESHOOT,  SERVICE 
AND  REPAIR  ENGINE  ICE  AND  RAIN  CONTROL 
SYSTEMS.  (LIT  -  T;  hr*.,  T  -=  2  hr*.,  L  s  - 
2! .>  hrs.)  3  segments 

(UN»T  L  EVEL  2 • 


DMSCRIHP  INDI’t  TION  K'lNCJ  AND  IDENTIFY 
PROBABLL  LOt  ATION. 

(SEGMENT  A.  LEVEL  2' 


Student  Performance  Goal 


Label  the  induct  ;<*i 

system  drawings  ,ir  1 

indic  ate  where  r.  i«  . 
wiii  most  likely  ocv  ur. 
Describe  the  comii- 
f  ions  and  the  e!  fuels 
>>t  icing  :n  the  :m.d- 
'' Yrstem  .  to  ? !i»-  .g,  . 


Did  the  sr  Lvlent  : 

#(  .orrectK  idem  j tv  the  con. 

poll  cuts  ol  .  i :  i  iMt.iSe  S»m' 

•  (  orrecti.  interpr e:  leierei 
ir. format  i» >n  • 

•  1  sc  voiftet  notiicne la  tun- 

•iik!  ier:mrn»:<  •*.  ...» tug  i;-» 

de sc I  ipl  .  U'  ' 


•  (»ive:»: 

Lnlabeled  drawing-.  of  an  air  induction  s\  stc.rti  lor 
supercharged  and  no  supercharged  recipiocacing  en¬ 
gines  and  a  turbine  engine  and  appropriate  texts  or 
nanufact  urer’  s  manual  s. 

•  Performance: 

The  student  will  interpret  the  reference  publications 
and  describe  the  formation  of  ice  in  the  induction 
systems  of  both  reciprocal  im:  and  turbine  engines. 
He  will  Libel  the  line  drawing'  i !  in -irate  r he* 
most  common  location  for  the  build  up  of  ice  in  the 
induction  system. 


L\<P  IT'T.  (  }  I  \  (  k  ,  7  !•  v  :  v 

<  ARBI  KLJOP  PR  I  ; ;.\  I  *'>'<*;  !*'\1  \  L'v: 

bruder-r  Performance  f -o;! 

•  (liven: 

A  typical  carburetor  pre-heat  system  incorr-'rating 
an  exhaust  muff  he. iter,  connect S,. .  .o-  i  duf 

ter  operated  heat  !  w  .  ;n  intake  r.ai.iP'i.i  •■,*>:  > -s  •. 
appropriate  i  ef  »'•:  e  inform  at  ion  pert  am:  :\c  t- 

..  arburetor  heaters  an-.,  not  spots. 


•  Standard: 

Reference  information  will  be  correct  I \  interpreted 
and  the  illustrations  will  be  correctly  labeled. 

(  orrect  nomenclature  will  be  used  as  a  part  of  rite 
de  script  ion. 

Kr  \  s  /  •  i  \ 

•  There  does  impact  ice  de¬ 
velop  in  the  intake  system 
to  the  engine? 

•  That  causes  "carburetor  ice' 
in  an  engine? 

•  That  temperature  range  and 
relati  ve  hun: :  lif  \  s  s  nv»st 
likelv  to  cause  carburetor 
icing? 

•  On  an  engine  e*ruipj  ed  with 
a  fixed  pit  h  propeller,  what 
is  the  first  indication  of 
carburetor  ice?  \\ hat  instru¬ 
ment  indicate*--  carburetor 
ice  it  the  engine  is  eipuipp*.  \ 
w  ;th  a  constant  spe<  ;  :  rv 
pel !er: 

•  What  ’espoi.  -c  "i.w  b».  ex¬ 
pected  o1'  rln.-  carburet  or  .or 
r em|  erat’ire  go-.;  o.  >:I  tem¬ 
perature  and  -  '  :*sb  '  ht  ad 
temperature  when  :  mu:  !  a 
oi  cured'' 


Induction  system  icing. 


I  .ft  ec  t  s  on  engine 
performance  and  in- 
■  trurnenr  indications. 


•  Performance: 

l’ise  student  wil:  mspt'.t,  c,n  •  t  .  .-.no  v.r\,ci 
hea'ei  muff,  c  *:r<  .  tin*,  luce  and  ;:l\hc"  v  \ 
shutter.  iU  w:H  d<  sebv  r.  ,  .  . •  a;  = 

normally  accomplished  and  w*ii  •  <"  l  tnat  *He 
shutter  of  the  hear  box  ha:,  full  travel. 

•  Standard: 

The  stiaier.t  w:.i  •  rre;tl%  '.:e...c*  .r.  .it  leer 
exist  *n  the  sv-t cm.  The  svs:e m  v  j"  : 

it  was  designed  ;o  op»c  ;.j. c  or  u*'*e  o-.ii  •  ;  ♦ 

merits  wil!  be  made  \<\  ii:e  ^t  id e nr  •<>  ac:  ;.  -c  * 
tandard.  '  i  no.neaolat  are  w  ill  b<  .-d  f 

all  description ri  'f  repairs. 

Ki  \  {*>,:  >.  •  }■ .  f),M  , 


R ry  tir''  i-.i 
UMf 

-j'“f  ^ 


Ifjspfit,  ('he*. 

scrvi'.f  the  1- 
rnuff.  i-Annu- 
h eater  Sox  ar 
I  V^i  r  i!»e  rep 
carburetor  he 
ami  hot-spot- 
Yer-t\  full  ?r 
flie  ■  :  ittf  r  : t 
Surer  r  hear 


•  ’A  here  would  a  mechanic 

find  specific  information 
describing  .in  inspection 
af.d  testing  or  the  heater 
man  itold? 

#VVhv  must  the  flexible  air 
duct  meet  minimum  tem¬ 
perature  requirements  be¬ 
fore  it  i  -  approved  for  i li¬ 
st.  illation  into  the  system? 

•  That  prob-ems  are  related 
to  cricks  in  the  exhaust 
mar. i fold  beneath  the 
heater  muff? 

•  Whv  must  the  shutter  m 
the  carburetor  heat  box 
have  fv.il  travel  and  operate 
s  moot  111  v  ? 

•  ’A'n at  is  meant  by  "spring- 
hack*'  when  rigging  or  ad¬ 
justing  the  travel  of  the 
carburetor  heat  control? 

•  Thv  is  the  heater  box  pro¬ 
vided  with  an  outlet  which 
slumps  the  heated  air  over¬ 
board  when  t he  carburetor 
hear  control  is  in  the  "cold’* 
posh  ion? 

rburetor  •Thar  problems  are  asso- 
and  hot-  c  luted  with  repairs  involving 
welding  of  the  exhaust 
manifolds? 

•  That  is  a  "hot-spot”  intake 
sv-iotr.  heater?  What  is  the 
source  of  heat  in  a  " hot- 
spof> 

• ' v  fiat  publication  would  de¬ 
scribe  the  repairs  that  are 
approved  and  recommended 
for  carburetor  heaters  and 
hot-spots? 


(  7 u’(  i  !ft  v.  s 

Did  the  Student: 


:k  and  •Follow  the  procedures 

eater  recommended  and  prr- 

ing  duct,  scribed  in  the  service  in- 

ld  shutter.  struct  ions? 

airs  to  •  Correctly  interpret  refer- 

•at  systems  ence  information? 

•  Tse  correct  nomenclature 
,  f  is  a  part  of  the  descrip- 

i  *he  i  »r-  rion? 


DESCRIBE  THE  OPERATION  OE  THERMAL  ANTI- 
ICING  SYSTEMS  FOR  TURBINE  ENGINE  AIR  INTAKES. 

(SEGMENT  C,  LEVEL  r.1 


Student  Performance  Goal 


•  Given: 

Written  reference  information,  drawings  or  sche¬ 
matics  describing  and  illustrating  thermal  anti-icing 
of  turbine  engine  air  intakes- 

•  Performance: 

The  student  will  interpret  the  information  and  draw¬ 
ings  and  describe  the  operation  of  the  anti-icing 
systems. 


•  Standard: 

Reference  information  will  be  correctly  interpreted. 
C  orrect  nomenclature  and  terminology  will  be  used 
to  describe  the  operation  of  the  systems. 


Kcv  Points 


Feedback 


Heated  air  inlet  ducts. 


System  operation. 


•  If  the  duct  is  heated  with 
hot  air,  what  is  the  source 
of  this  heated  air? 

•  Where  would  a  mechanic 
find  information  describing 
the  operation  of  rhe  system 
employed  in  a  specific  air¬ 
plane? 

•  When  air  inlets  are  electri¬ 
cally  heated,  where  are  the 
heating  elements  generally 
located? 

•  What  provision  is  made  in 
the  heating  system  for  the 
air  intakes  to  avoid  over¬ 
heating  the  structure? 

•  Where  would  specific  in¬ 
formation  pertaining  to  in¬ 
spection  and  repair  of  the 
svstems  be  found? 


.\ctii  it ics 


(.heck  It* 
Did  the  student: 


Describe  the  operation 
of  a  hot  air  system. 
Describe  the  operation 
of  an  electrically 


►  C  orrectly  interpret  reference 
information  and  drawings? 

►  Lse  correct  nomenclature 
when  describing  system 


heated  air  intake  system,  operation? 
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U.  INSPECT,  CHECK,  SERVICE,  AND  REPAIR 
HEAT  EXCHANGERS  AND  SUPERCHARGERS. 

( KIT  -■  7'i  hrs.f  T  4  hrs.f  L  S  ~  3 J'j  hrs.) 

3  segments 

(UNIT  LEVEL  2) 


INSPECTION  AND  REPAIR  OF  SUPERCHARGERS. 

'SEGMENT  A,  LEVEL  2) 


Student  Performance  Goa! 

•  Given: 

Typical  superchargers  of  the  mechanically  driven 
and  exhaust  turbo  types,  sufficiently  complete,  but 
not  necessarily  capable  of  being  operated,  that  the 
supercharger  may  be  inspected  in  accordance  with 
the  manufacturer’s  manual  and  the  required  repairs 
described. 

•  Performance: 

The  student  will  inspect  a  mechanically  driven  and 
an  exhaust  turbo  supercharger.  He  will  make  mea¬ 
surements  of  clearance  and  visual  inspection  for 
defects  and  describe  the  repairs  as  recommended 
by  the  manual. 

•  Standard: 

Reference  information  will  be  correctly  interpreted. 
The  inspection  and  description  of  repair  will  be  in 
accordance  with  the  manufacturer’s  manual. 


Lubrication  of 
turbo-superchargers. 


Inspection  and  repair 
of  superchargers. 


•  Where  would  a  mechanic 
find  information  pertaining 
to  the  correct  lubrication 
and  lubricants  required  for 
a  turbo-supercharger? 

•  What  problems  are  asso¬ 
ciated  with  "coking”  of  the 
shaft  seals  on  a  curbo- 
superc  harger? 

•  What  are  the  causes  of 
cracking  of  turbines  and 
diffusers  in  exhaust  turbo- 
superchargers  ? 

•  What  damage  will  most 
likely  result  from  failure 
of  the  turbo-supercharger 
shaft  seals? 

•  Where  would  a  mechanic 
find  information  detailing 
the  inspection  and  checks 
that  should  be  made  of  a 
supercharger? 

•  Why  arc  supercharger  re¬ 
pairs  normally  accomplished 
at  specially  equipped  re¬ 
pair  stations  or  overhaul 
bases? 


Ac  (hides 


(.beck  I  (errs 

Did  the  student: 


/  (  i  lihack 


Tv  pcs  of  super¬ 
chargers. 


supercharger  control* 


•  What  are  the  primary  dif¬ 
ferences  between  a  mechanical- 
Iv  driven  and  an  exhaust  turbo- 
supercharger? 

•  What  is  the  energy  source  or 
power  source  for  a  turbo- 

s  uperc harger? 

•  How  is  the  engine  power 
available  at  the  crankshaft 
linked  to  a  mechanically 
driven  supercharger? 

•  Describe  how  the  impeller 
of  .i  mechanically  driven 
supercharger  may  be  driven 
at  two  different  speeds. 

•  Explain  how  the  position 
of  a  wastegate  controls  the 
output  of  a  turbo-super- 

v  hargci. 

•  What  hazard  is  associated 
with  a  mechanically  linked 
or  pilot  operated  control  to 
the  turbo-supercharger? 

•  If  the  action  of  a  turbo¬ 
supercharger  is  automati¬ 
cally  regulated,  what  engine 
pressure  is  sensed  in  order 
to  avoid  overboosting? 


Inspect  a  mechanical 
and  a  turbo-super¬ 
charger. 

Describe  the  repair 
of  superchargers. 


•  Use  and  correctly  inter¬ 
pret  information  contained 
in  the  reference  publica¬ 
tions  ? 

•  Use  correct  nomenclature 
and  correctly  establish  the 
limits  to  repairs  as  recom¬ 
mended  by  the  manufacturer’s 
manual? 


INSPECT,  SERVICE  AND  CHECK  A  SUPER¬ 
CHARGER  SYSTEM. 

(SEGMENT  B,  LEVEL  2' 


Student  Performance  Goal 
•  Given: 

An  operational  engine  or  mock-up  equipped  with  a 
mechanically  driven  or  a  turbo-supercharging  sys¬ 
tem,  appropriate  reference  information  or  manuals 
describing  the  operation,  servicing  and  inspection 
of  the  system,  necessary  servicing  tools  or  equip¬ 
ment  and  an  unlabcled  line  drawing  of  a  normally 
aspirated,  a  mechanically  driven  and  turbo-super- 
charged  system. 
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•  Performance: 

The  student  will  operate  the  engine  or  mock-up  and 
check  the  operation  of  the  supercharger  system. 

He  will  inspect  and  service  the  system  as  recom¬ 
mended  in  the  reference  publications  and  label 
each  of  the  three  drawings  of  the  intake  manifold 
systems,  identifying  the  approximate  pressures 
and  temperature  that  will  exist  at  various  posi¬ 
tions  in  the  system. 


•  Standard: 

The  operation  and  inspection  of  the  supercharging 
system  will  be  fully  in  accordance  with  the  reference 
publications.  The  temperature  and  pressures  shown 
in  the  drawings  will  be  sufficiently  correct  that 
comparisons  may  be  made  between  the  different 
systems. 

Key  Po mts  Feedback 


Effects  of  super¬ 
charging. 


Inspection  of  super¬ 
charging  systems. 


•  What  is  the  purpose  of  an 
impeller  in  the  induction 
system  of  a  radial  engine 
if  the  impeller  is  driven 
at  relatively  low  speeds? 

•  At  what  point  in  an  intake- 
manifold  is  the  manifold 
pressure  gauge  connected? 

•  When  the  intake  air  to  an 
engine  is  compressed, 
what  temperature  effect 
takes  place? 

•  Does  an  increase  in  the 
induction  air  temperature 
tend  to  enrichen  or  lean 
the  fuel*  air  mixture? 

•  What  is  the  purpose  of  an 
intercooler  in  the  induction 
system  of  a  supercharged 
engine? 

•  What  would  be  the  effect 
of  an  induction  leak  on  a 
supercharged  engine? 

•  What  manifold  pressure  in 
dications  would  point  to  a 
leak  in  the  induction  sys¬ 
tem? 

•  If  the  engine  is  turbo-super- 
charged,  w'hat  is  the  effect 
of  a  leak  in  the  exhaust 
system? 

•  Where  would  a  mechanic 
find  information  describing 
the  inspection  procedure 

to  be  followed  when  inspect¬ 
ing  the  supercharging  sys¬ 
tem  of  a  specific  airplane? 


A ctii  itics 


(.beck  Items 
Did  the  student: 


Operate  the  super¬ 
charged  engine  or 
mock-up  and  check 
system  operation. 
Label  the  drawings  of 
a  normally  aspirated, 
mechanically  driven 
and  turbo-super¬ 
charged  engine  induc¬ 
tion  system  to  identify 
approximate  tempera¬ 
tures  and  pressures. 


•  Follow  the  recommended 
procedures? 

•  Correctly  interpret  instru¬ 
ment  indications  and 
reference  information? 

•  Correctly  identify  the  sys¬ 
tems  and  identify  pressures 
and  temperatures  to  the  de¬ 
gree  that  comparisons  could 
be  made  between  the  dif¬ 
ferent  systems? 

•  Use  correct  nomenclature? 


INSPECT  HEAT  EXCHANGERS  AND  DESCRIBE 
METHODS  OF  REPAIR. 

(SEGMENT  C,  LEVEL  2) 


Student  Performance  Goal 

•  Given: 

Typical  aircraft  heat  exchangers,  at  least  one  of 
which  is  defective  due  to  cracks,  burns  or  defec¬ 
tive  radiator  core  and  appropriate  reference  infor¬ 
mation  or  manuals  describing  the  inspection  of 
repair  of  the  specific  types  of  heat  exchangers 
displayed. 

•  Performance: 

The  student  will  interpret  information  contained  in 
the  publications  and  inspect  the  heat  exchangers. 
He  will  identify  the  defective  heat  exchanger  and 
describe  the  repair  procedure  recommended  in  the 
manual. 


•  Standard: 

Information  will  be  correctly  interpreted.  The  de¬ 
fective  heat  exchanger  will  be  identified  without 
error  or  omission.  Correct  nomenclature  will  be 
used  to  describe  the  recommended  repair. 

Key  Points  f:ccdbuck 


Heat  exchanger 
operat  ion . 


Inspection  and  repair 
of  heat  exchangers. 


•  How  is  the  amount  of  cool¬ 
ing  air  flow  through  a  heat 
exchanger  regulated? 

•  In  an  exhaust  muff  type  heat 
exchanger,  why  is  a  constant 
flow  of  air  maintained  be¬ 
tween  the  manifold  and  the 
muff? 

•  What  publication  would  a 
mechanic  use  to  determine 
the  inspection  and  repair 
procedures  applicable  to  a 
heat  exchanger? 
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Key  Points 


Feedback 


•  What  are  some  of  the  limi¬ 
tations  that  might  apply  to 
a  heat  exchanger  in  which 
air  was  used  as  the  cooling 
medium  for  oil  or  hydraulic 
fluid? 

•  Why  do  some  heat  exchangers 
require  qualification  by 
pressure  testing  before 

they  may  be  installed  in 
the  system? 


Ram  air  ducts. 


Inspection  of  ducts. 


Activities 

Inspect  the  displayed 
heat  exchangers  and 
identify  the  defective 
unit. 

Describe  repair  pro¬ 
cedure  tor  a  heat  ex¬ 
changer. 


Check  Items 
Did  the  student: 

•  Correctly  interpret  and 
follow  specified  inspec¬ 
tion  procedures? 

•  Use  correct  nomenclature 
during  the  description  of 
repair? 


Repair  of  air  ducts. 


12.  INSPECT,  CHECK,  SERVICE  AND  REPAIR 
CARBURETOR  AIR  INTAKE  AND  INDUCTION 
MANIFOLDS.  (EIT  =  &/i  hrs.,  T  =  2lA  hrs., 

L/S  =  4  hrs.)  4  segments 

(UNIT  LEVEL  3) 

INSPECT,  CHECK,  SERVICE  AND  REPAIR  AN  AIR 
INTAKE  DUCT  FOR  A  CARBURETED  ENGINE. 

(SEGMENT  A.  LEVEL  3) 

Student  Performance  Goal 

•  Given: 

An  operational  engine  provided  with  a  ram  air  car¬ 
buretor  intake  duct,  manufacturer's  service  infor¬ 
mation  pertaining  to  the  inspection,  servicing  and 
repair  of  the  intake  ducting. 

•  Performance: 

The  student  will  operate  the  engine  as  a  means  of 
recognizing  normal  operation.  He  will  again  operate 
the  engine  after  the  instructor  has  introduced  a 
partial  obstruction  into  the  intake  air  duct  and  re¬ 
cord  the  symptoms.  The  student  will  inspect,  check, 
service  and  repair  the  system  to  correct  the  obstruc¬ 
tion  in  the  intake  duct. 

•  Standard: 

Operation  of  the  engine,  inspection,  checking,  ser¬ 
vicing  and  repair  will  be  in  accordance  with  the 
recommendations  contained  in  the  manufacturer's 
service  information.  The  intake  duct  and  engine 
will  operate  normally  following  correction  of  the 
fault. 


•  How  does  a  ram  air  duct 
effect  engine  operation? 

•  What  factors  are  considered 
in  determining  the  loca¬ 
tion  of  a  ram  air  inlet? 

•  How  do  internal  baffles 
assist  in  the  control  of 
ram  airflows? 

•  How  do  leaks  in  a  ram  air 
duct  effect  the  efficiency 
of  the  system? 

•  What  methods  may  be  em¬ 
ployed  to  seal  the  flexible 
joints  and  avoid  chafing 
in  a  duct? 

•  Why  is  the  security  and  in¬ 
tegrity  of  a  ram  air  duct  of 
such  importance? 

•  Where  would  information 
describing  the  approved 
repairs  to  ducts  be  located? 

•  What  is  the  consequence 
of  making  patches  inside 
a  duct  in  such  a  manner 
that  the  patch  might  affect 
airflow  in  the  duct? 

•  What  importance  should  a 
mechanic  give  to  a  loose 
baffle  in  a  ram  air  duct? 

•  What  precautions  should 
be  observed  with  regard  to 
foreign  objects  (rags,  dirt, 
rocks,  etc.)  which  may  be 
inadvertently  left  in  a  ram 
air  duct? 

Activities  Check  Items 

Did  the  student: 

Operate  the  engine  •  Follow  the  recommended 

and  record  normal  procedures? 

instrument  indications  »Correctly  interpret  service, 
and  engine  response.  inspection  and  repair  in- 

Operate  engine  with  formation? 

partial  obstruction  in  »Detect  and  record  changes 
intake  duct.  in  instrument  indications 

Inspect,  check,  ser-  and  engine  response? 

vice  and  repair  the  •  Achieve  normal  operation 

intake  duct.  following  correction  of  the 

fault? 
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INSPECT,  CHECK,  SERVICE  AND  REPAIR  A  CAR¬ 
BURETOR  HEATER  SYSTEM. 

(SEGMENT  B,  LEVE1.  3) 

Student  Performance  Goal 

•  Given: 

An  operational  engine  that  is  equipped  with  a  car¬ 
buretor  heater  system,  manufacturer’s  service 
manuals  or  equivalent  written  reference  informa¬ 
tion  describing  the  inspection,  servicing,  adjust¬ 
ment  and  repair  of  the  carburetor  heater  system. 

•  Performance: 

The  student  will  operate  the  engine  with  a  car¬ 
buretor  heat  control  that  is  improperly  rigged.  He 
will  record  the  instrument  indications  and  re-rig  and 
adjust  the  carburetor  heat  control. 

•  Standard: 

Engine  operation  will  be  in  accordance  with  the 
written  reference  information.  Information  will  be 
correctly  interpreted  and  the  tigging  and  adjust¬ 
ment  of  control  travel  and  response  will  meet  re- 
turn-to-service  standards. 

Key  Points  Feedback 

Engine  response  to  .What  should  be  the  position 
carburetor  heat.  of  the  carburetor  heat  con¬ 

trol  while  starting  the  en¬ 
gine? 

•  How  does  an  engine  re¬ 
spond  to  the  application  of 
carburetor  heat  at  takeoff 
power? 

•  Why  should  carburetor  heat 
be  applied  prior  to  a  reduc¬ 
tion  in  power  from  cruise  to 
idle? 

•  If  induction  icing  has  occured, 
how  does  the  engine  first 
respond  when  carburetor 

heat  is  applied? 

Inspection,  servicing  »Where  would  a  mechanic 
and  repairing  of  car-  find  information  pertaining 
buretor  heater  systems.  to  the  inspection  of  a  car¬ 
buretor  heat  system? 

•  What  procedure  should  be 
followed  to  ensure  correct 
travel  of  the  shutter  in  the 
carburetor  heat  box? 

•  What  is  meant  by  the  term 
"spring-back”  as  applied 
to  the  adjustment  of  travel 
for  the  carburetor  heat 
control? 

•  Why  are  all  carburetor  heat 
controls  placarded  "pull 
for  carburetor  heat"? 


Activities  Check  Items 

Did  the  student: 

Operate  the  engine  «Correctly  interpret  informa- 
withthe  carburetor  tion  from  the  servicing 

heat  control  improperly  manual  and  detect  impro- 
rigged.  per  rigging? 

Re-rig  and  adjust  the  •  Achieve  an  adjustment  and 
carburetor  heat  control  rigging  that  met  with  return- 
in  accordance  with  to-service  standards? 

service  instructions. 


INSPECT  AND  SERVICE  AIR  SCREENS  OR  AIR 
FILTERS  IN  THE  ENGINE  AIR  INTAKE. 

(SEGMENT  C,  LEVEL  3) 

Student  Performance  Goal 

•  Given: 

An  engine  air  intake  or  mock-up  incorporating  an 
air  screen  or  air  filter;  manufacturer’s  service  in¬ 
structions  and  the  equipment  and  materials  recom¬ 
mended  to  inspect  and  service  air  screens  and 
filters. 

•  Performance: 

The  student  will  remove  the  screen  or  filter  from 
the  airplane  or  mock-up,  inspect,  service  and  re¬ 
install  the  unit  into  the  engine  air  intake.  He  will 
describe  the  rigging  of  an  alternate  air  intake  door. 

•  Standard: 

Service  instructions  will  be  interpreted  without 
error  or  omission.  The  completed  job  will  reflect 
return-to-service  standards. 

Key  Points  Feedback 

Location  of  air  intake  »What  are  some  of  the  dis- 
screens  and  filters.  advantages  to  the  location 

of  an  air  intake  screen  at 
the  bottom  of  the  engine 
cowl? 

•  What  reference  information 
is  available  to  a  mechanic 
as  a  guide  to  the  location 
of  the  air  intake  filters  in 
a  system? 

•  Why  are  air  intake  systems 
provided  with  an  alternate 
air  door? 

•  Why  are  the  ducts  which 
supply  heated  air  to  the 
carburetor  not  provided 
with  air  filters? 

Inspection,  servicing  «Where  would  a  mechanic 
ana  installation  of  find  information  describing 

screens  and  filters.  the  inspection,  servicing 

and  installation  of  screens 
and  filters? 
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♦  What  precautions  would 
generally  apply  to  the 
cleaning  and  servicing  of 
a  paper  type  air  filter? 

♦  If  the  service  instructions 
recommend  the  application 
of  oil  to  the  screen,  what 
is  the  purpose  of  draining 
the  screen  prior  to  rein¬ 
stalling  ir  in  the  airplane? 

♦  What  is  the  importance  of 
removing  dust  and  dirt  from 
the  intake  passageway  be¬ 
fore  reinstalling  the  filter? 

♦  Why  should  air  intake 
screens  and  filters  be  in¬ 
stalled  with  close  fitting 
gaskets  or  seals? 


.•\cf  i  wf?>s 


C bock  hems 
Did  the  student: 


Remove,  clean,  service  ♦Correctly  interpret  reference 
and  reinstall  an  air  information  and  follow  recom- 

tntake  filter.  mended  procedures? 

♦  Accomplish  the  task  at  a 
ret urn-to-ser vice  standard? 
Describe  the  inspection  ♦Use  correct  nomenclature 
and  rigging  of  an  alter-  as  a  part  of  the  description? 
note  air  intake  door. 


INSPECT,  CHECK,  SERVICE  AND  REPAIR  AN  EN¬ 
GINE  PRIMER  SYSTEM. 

(SEGMENT  D,  LEVEL  3) 


Key  Puints 


Priming  systems. 


Inspection,  servicing 
and  repair  of  priming 
systems. 


♦  Why  is  an  engine  primed 
prior  to  starting? 

♦  At  what  point  in  the  induc¬ 
tion  systems  may  the 
priming  fuel  be  introduced? 

♦  What  is  the  source  of  fuel 
for  the  priming  system? 

♦  W'hat  factors  determine 
the  amount  of  priming  an¬ 
ticipated  ? 

♦  What  is  the  difference  be¬ 
tween  a  hand  operated 
pump-type  primer  and  an 

electric  solenoid  primer? 

♦  Where  would  a  mechanic 

find  information  pertaining 
to  a  specific  priming  sys¬ 
tem  in  use  on  an  airplane?' 

♦  What  evidence  aids  a  mechanic 
in  detecting  a  primer  that 

is  leaking  externally? 

♦  What  operational  symptoms 
would  alert  a  mechanic  to 
an  internal  fuel  leak  through 
a  faulty  primer? 

♦  How  are  the  inlet  and  dis¬ 
charge  ports  on  a  hand 
operated  primer  identified? 

♦  How  would  the  operation 
of  an  electric  solenoid 
primer  be  checked? 


A  <7/1  it  ns 


CL ci  k  I  tens 
Did  the  student: 


Student  Performance  Goal 

•  Given: 

An  operational  engine  priming  system,  mounted  in 
an  airplane  or  on  a  mock-up,  written  service  in¬ 
structions  pertaining  to  the  inspection,  servicing 
and  repair  of  the  system,  and  gaskets,  seals  and 
tools  normally  required  in  the  repair  of  the  system. 

•  Performance: 

The  student  will  operate,  inspect,  service  and  re¬ 
pair  the  priming  system  correcting  a  fault  introduced 
into  the  system  by  the  instructor. 

•  Standard: 

The  system  will  operate  as  it  was  designed  to 
operate  and  will  be  free  of  internal  and  external 
leaks. 


Operate  priming  sys¬ 
tem  and  check  for 
normal  operation. 
Inspect,  service  and 
repair  system  —  cor¬ 
recting  an  induced 
fault . 


♦  Use  and  correctly  interpret 
reference  information  before 
checking  system  operation? 

♦  Follow  the  inspection  and 
repair  procedures  recom¬ 
mended  in  the  service  in¬ 
structions  ? 

♦  Achieve  a  system  which 
operated  normally  and  was 
free  of  internal  and  ex¬ 
ternal  leaks? 
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ENGINE  COOLING  SYSTEMS 


13.  INSPECT,  CHECK,  TROUBLESHOOT,  SERVICE 
AND  REPAIR  ENGINE  COOLING  SYSTEMS. 

(Ell  -  7  hrs.,  T  -  3  hrs.,  L/S  =■  4  hrs.) 

2  segments 

{UNIT  LEVEL  3) 


INSPECT,  CHECK,  AND  SERVICE  ENGINE 
COOLING  SYSTEMS. 

(SEGMENT  A,  LEVEL  3) 

Student  Performance  Goal 

•  Given: 

Drawings  or  other  visual  aids  that  illustrate  the 
fins  on  an  aircraft  cylinder,  airflow  patterns 
through  pressure  baffles  and  fan-cooled  helicopter 
engines,  airflow  patterns  through  augmentors  and 
fluid  flow  within  liquid  cooling  systems;  a  com¬ 
pletely  cowled  and  baffled  air-cooled  engine  and 
the  manufacturer’s  service  instructions  for  this 
specific  engine  installation. 

•  Performance: 

The  student  will  inspect,  check  and  service  the 
cooling  system  of  the  completely  cowled  and 
baffled  engine.  He  will  interpret  information  from 
the  manufacturer’s  manual  and  describe  the  effects 
of  excessive  heat,  cowl  flaps,  baffles,  augmentors 
and  fuel-air  ratios. 

•  Standard: 

The  inspection,  servicing  and  description  of  opera¬ 
tion  will  be  in  accordance  with  the  manufacturer’s 
service  instructions.  Correct  nomenclature  will  be 
used  as  a  part  of  all  descriptions  and  explanations. 

Kc\  Points  Feedback 

Airflow  patterns.  •What  is  meant  by  the  term 

"pressure”  baffle? 

•  What  is  the  purpose  of  fins 
on  a  cylinder? 

•  How  is  the  airflow  directed 
and  controlled  so  that  heat 
transfer  and  dissipation 
takes  place  in  all  parts  of 
the  cylinder? 

•  Wn.  t  is  the  purpose  of  an 
engine  cowl  flap? 

•  W'hat  is  the  purpose  of  an 
exhaust  augmenior? 

•  What  positive  method  of 
airflow  may  be  used  to 
circulate  air  through  an 
air-cooled  engine  mounted 
in  a  helicopter? 


•  What  are  the  advantages 
ana  limitations  to  the  use 
of  liquid  cooling  for  en¬ 
gines  ? 

•  What  liquids  are  used  in 
the  cooling  systems  of 
liquid  cooled  engines?  How 
is  the  liquid  cooled' 

•  What  publications  would  a 
mechanic  use  as  a  guide 
to  the  proper  inspection 
of  an  engine  cooling  system? 

•  How  are  baffles  usually  at¬ 
tached  to  an  engine? 

•  What  effect  will  loose  or 
incorrectly  installed  baffles 
have  on  the  cooling  of  the 
engine? 

•  What  is  the  effect  of  exces¬ 
sive  heat  in  an  engine? 

What  precautions  are  neces¬ 
sary  during  ground  operation 
of  the  engine? 

•  How  may  incorrect  fuel-air 
ratios  and  incorrect  ignition 
timing  affect  cooling  of  an 
engine? 

Activities  (.heck  I tc>r.s 


Did  the  student: 

Describe  the  airflow' 

•  Correctly  use  and  interpret 

through: 

information  from  the  service 

manual? 

a.  A  pressure  baffled 

•  Use  correct  nomenclature 

engine. 

and  terminology  as  a  part 

b.  An  exhaust  aug- 

of  the  description  and  ex¬ 

mentor. 

planation? 

c.  A  fan-cooled 

•  Follow  procedure  specified 

engine. 

in  the  manual? 

d.  A  liquid  cooling 

system. 

Inspect,  check  and 

•  Detect  and  correct  condi¬ 

service  the  cooling 

tions  that  did  not  comply 

system  of  a  com¬ 

with  the  tolerance  and 

pletely  cowled  and 

limits  specified  in  the 

baffled  engine. 

manual  ? 

Inspection  of  cooling 
systems. 
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TROUBLESHOOT  AND  REPAIR  ENGINE  COOLING 
SYSTEMS. 

(SEGMENT  B,  LEVEL  3) 


Student  Performance  Goal 

•  Given: 

An  operational  aircraft  engine,  provided  with  com¬ 
plete  cowling  and  baffling;  written  operating  in¬ 
structions  and  the  manufacturer’s  service  manual, 
cowl  flaps  and  oil  cooler  shutters. 

•  Performance: 

The  student  will  operate  the  engine  and  record  oil 
and  cylinder  head  temperatures  as  thev  respond  to 
changes  in  the  cowl  flap  position,  oil  cooler  shutter 
position,  and  fuel-air  ratios.  He  will  relate  this 
information  to  the  troubleshooting  information  ap¬ 
pearing  in  the  manufacturer’s  service  manual  and 
describe  the  corrective  action  that  would  be  taken. 
He  will  remove  and  reinstall  the  cylinder  head 
baffles  and  inter-cylinder  baffles  on  the  engine. 


•  Standard: 

Engine  operation,  removal  and  reinstallation  of  the 
baffles  will  be  in  accordance  with  the  manufacturer’s 
service  manual.  Interpretation  of  troubleshooting 
procedure  will  be  without  error.  Correct  nomencla¬ 
ture  will  be  used  throughout  the  explanations  and 
de script  ions. 


Engine  operation. 


Ac  fit  i  tics 


Ground  operate  the 
engine,  varying  cowl 
flap  position  and  fuel- 
air  ratios. 

Record  temperature 
indicat  ions. 

Interpret  trouble¬ 
shooting  charts  from 
the  manufacturer’s 
manual. 

Remove  and  reinstall 
cylinder  baffles. 


•  What  is  the  effect  of  pro¬ 
longed  ground  operation 
on  the  cooling  of  an  air¬ 
cooled  engine? 

•  Where  are  instructions 
available  to  guide  a 
mechanic  during  ground 
operation  of  an  engine? 

•  What  instruments  are  of 
particular  importance  when 
attempting  to  trouble¬ 
shoot  a  cooling  system 
problem? 

(.beck  Itcf.s 
Did  the  student: 

•  Use  and  correctly  inter¬ 
pret  the  manual? 

•  Exercise  safety  precau¬ 
tions? 

•  Accurately  and  concisely 
record  temperature? 

•  Follow  the  procedures  spe¬ 
cified  and  achieve  return- 
to-service  standards? 
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Troubleshooting  an 
air-cooled  cooling 
s\  stem. 


•  How  would  a  single  impro¬ 
perly  installed  baffle  on 
just  one  cvlinder  be  de¬ 
terred  by  instrument  indi¬ 
cat  ions" 

•  What  instrument  indication 
would  give  the  first  indica¬ 
tion  ot  incorrect  tucl-air 
rar  ■  ,s 5 

•  What  engine  operational 
check  would  prohabL  indi¬ 
cate  faulty  ignition  timing? 
Explain  how  ignition  timing 
is  related  to  engine  cooling. 

•  If  the  ad  i  us  mien  t  of  cowl 
flap  and  oil  cooler  rigging 
is  not  correct,  how  will 
engine  cooling  be  affected? 

•  What  publication  would  a 
mechanic  use  as  a  guide 
when  troubleshooting  the 
cooling  system  of  an  engine? 

•  How  critical  is  the  fit  and 
position  of  an  engine  baffle? 

•  If  the  paint  is  burned  from  a 
portion  of  the  cylinder  head, 
what  is  probably  the  fault? 


14.  REPAIR  ENGINE  COOLING  SYSTEM  COM. 
PONENTS.  (EIT  =  3  hrs.,  T  =  S  hr.,  L  ;S  = 

2/2  hrs.)  1  segment 

(UNIT  LEVEL  2) 


REPAIR  BAFFLES  AND  REPROFILE  CYLINDER 
FINS. 

(SEGMENT  A,  LEVEL  2) 


Student  Performance  Goal 

•  Given: 

Typical  samples  of  cracked  and  damaged  cylinder 
head  and  inter-cylinder  baffles,  scrapped  air¬ 
cooled  cylinders,  and  the  manufacturer's  service 
and  parts  manuals. 

•  Performance; 

The  student  will  identify  those  sample  baffles  that 
are  repairable  and  will  stop-drill  and  make  riveted 
repairs  as  specified  in  the  service  manual.  He 
will  identify  those  baffles  requiring  welded  repairs 
and  determine  the  part  number  of  the  baffle  by 
reference  to  the  manufacturer’s  parts  catalogue. 

He  will  profile  one  cylinder  fin. 

•  Standard: 

The  baffles  and  cylinder  need  not  meet  return-to- 
fiight  standards.  The  procedures,  limits  and 
tolerances  specified  in  the  manual  will  be  adhered 
to  for  all  activities. 
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Key  Points 


Feedback 


Activities 


Materials  used  in 
baffles. 


Repair  of  baffles 
fins. 


•  Why  is  aluminum  used  for 
many  deeply  formed  and 
drawn  baffles? 

•  What  is  the  effect  of  cuts, 
scratches  and  notches  in 
the  baffles? 

•  If  an  aluminum  baffle  is 
attached  to  the  engine  by 
means  of  a  steel  bracket, 
what  method  is  used  to 
attach  the  steel  bracket  to 
the  baffle? 

•  What  kinds  of  materials  are 
jsed  to  act  as  chafing  strips 
between  the  baffles  and 

the  engine  and  cowling? 
and  »What  reference  publications 
will  guide  a  mechanic  when 
making  repairs  to  baffles 
and  cylinder  fins? 

•  How  would  a  mechanic  de¬ 
termine  the  maximum  amount 
of  cooling  fin  that  could  be 
removed  when  re-profiling? 

•  Describe  how  stop-drilling 
may  serve  to  prevent  further 
cracking  of  a  baffle. 

•  What  economics  must  a 
mechanic  consider  when  he 
recommends  extensive  re¬ 
pairs  to  baffles? 


Check  Items 
Did  the  student: 


Repair  a  damaged 
baffle  by  stop-drilling 
and  making  a  riveted 
repair. 

Select  a  welded  baffle 
and  identify  the  part 
number  in  a  parts 
catalogue. 

Re-contour  a  broken 
fin  on  an  aircraft  en¬ 
gine  cylinder. 


•  Use  and  correctly  inter¬ 
pret  information  contained 
in  the  manufacturer’s  ser¬ 
vice  manual? 

•  Correctly  use  tools  and 
follow  specified  proce¬ 
dure? 

•  Correctly  identify  the 
part  number? 

•  Follow  the  procedure  spe¬ 
cified;  use  tools  as  recom¬ 
mended  and  observe  the 
limits  and  tolerances  spe¬ 
cified  in  the  manufacturer’s 
manual? 
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ENGINE  EXHAUST  SYSTEMS 


15.  INSPECT,  CHECK,  TROUBLESHOOT,  SER- 
VICE,  AND  REPAIR  ENGINE  EXHAUST  SYS¬ 
TEMS.  (EIT  =  13  hrs.,  T  =  6  hrs.,  L/S  =  7  hrs.) 

4  segments 

(UNIT  LEVEL  3) 


INSPECT,  REMOVE,  REPLACE,  ADJUST,  AND  RE¬ 
PAIR  JOINTS  IN  THE  EXHAUST  SYSTEM. 

(SEGMENT  A.  LEVEL  3) 


Student  Performance  Goal 
•  Given: 

An  aircraft  engine  with  a  complete  exhaust  manifold 
system,  spare  replacement  sections  of  manifold,  the 
service  manual  for  the  specific  engine  and  appro¬ 
priate  tools  and  equipment  to  inspect  an  exhaust 
manifold. 


•  Performance: 

The  student  will  inspect  the  exhaust  manifold  and 
make  a  written  record  of  condition.  He  will  remove, 
replace,  and  adjust  a  replacement  section  of  mani¬ 
fold  as  directed  by  the  instructor.  He  will  interpret 
information  from  the  service  manual  and  describe 
the  repairs  permitted  in  the  exhaust  system. 


•  Standard: 

The  inspection,  removal,  reinstallation,  and  adjust¬ 
ment  of  the  manifold  will  be  in  accordance  with  the 
procedures  specified  in  the  manual.  Correct  termin¬ 
ology  will  be  used  as  a  part  of  the  description  of 
repairs. 

Key  P't inti  Feedback 


Exhaust  manifold 
joint  s. 


Removal  and  reinstalls' 
tion  of  exhaust  mani¬ 
folds. 


•  Why  must  slip-joints  or  ex¬ 
pansion-joints  be  provided 
in  an  exhaust  manifold? 

•  What  results  if  a  slip-joint 
or  ball  joint  in  a  manifold 
freezes  or  will  not  slip? 

•  What  causes  the  ball  joints 
to  seize  or  freeze? 

•  What  is  the  purpose  of  a 
bellows  in  an  exhaust  mani¬ 
fold? 

•  What  are  some  of  the  methods 
used  to  free  a  frozen  or 
seized  joint  in  a  manifold? 

•  What  reference  manual  would 
be  used  to  determine  the 
correct  hardware  and  fas¬ 
teners  to  be  used  for  in¬ 
stallation  of  a  manifold? 


•  What  tests  can  be  made  to 
determine  whether  an  ex¬ 
haust  manifold  clamp  is 
correctly  torqued? 

Repair  of  exhaust  »Where  would  a  mechanic 

manifolds.  find  information  which  de¬ 

scribed  the  repairs  approved 
for  exhaust  manifolds? 

•  What  kind  of  welding  equip¬ 
ment  is  generally  used  to 
repair  stainless  steel  ex¬ 
haust  manifolds? 


Activities 


Check  Items 
Did  the  student: 


Inspect  an  exhaust 
system  and  make  a 
written  record  of 
condition. 

Remove  and  reinstall 
an  exhaust  manifold. 


Describe  approved 
exhaust  manifold 
repairs. 


•  Use  and  correctly  interpret 
information  available  in 
the  service  manual? 

•  Detect  cracks,  misalign¬ 
ment  and  other  defects? 

•  Follow  the  procedures  spe¬ 
cified  in  the  manual? 

•  Use  correct  hardware  and 
observe  required  torques? 

•  Use  correct  nomenclature 
and  terminology  as  a  part 
of  the  description? 

•  Identify  the  limitations 
applicable  to  exhaust 
manifold  repairs? 


INSPECT,  REMOVE  AND  TEST  EXHAUST 
HEATERS. 

(SEGMENT  B.  LEVEL  3) 


Student  Performance  Goal 
•  Given: 

An  exhaust  manifold  incorporating  a  cabin  or  car¬ 
buretor  heater,  the  manufacturer’s  service  instruc¬ 
tions  applicable  to  that  specific  manifold  and  heat 
exchanger  assembly. 


•  Performance: 

The  student  will  inspect  the  heater  and  muffs,  test 
the  condition  of  the  heat  exchanger  and  make  a 
written  record  describing  the  condition  of  the 
heater. 
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•  Standard: 

The  inspection,  testing  and  reinstallation  will  be 
in  accordance  with  the  procedures  specified  in  the 
service  manual.  The  heater  itself  need  not  meet 
the  return-to-service  standards.  The  written  record 
will  accurately  reflect  the  condition  of  the  heater. 


Key  Points 


Feedback 


•  Thy  are  carbon  monoxide 
checks  sometimes  required 
in  the  cabin  following  re¬ 
pairs  or  alterations  to  the 
exhaust  heater  system? 

•  How  is  the  airflow  controlled 
from  the  exhaust  heater  to 
the  cabin  of  the  airplane? 


Purpose  of  exhaust  ^Describe  how  an  exhaust 
heaters.  manifold  heater  may  be 

used  to  supply  both  cabin 
heat  and  heat  for  the  car¬ 
buretor. 

•  What  hazard  could  result 
from  a  leak  in  the  manifold 
beneath  the  heater  muff? 

•  If  the  heated  air  supplied 
to  the  carburetor  is  con¬ 
taminated  by  a  leak  from 
the  exhaust,  how  would 
the  engine  power  be  af¬ 
fected? 

Inspection  of  exhaust  »What  reference  publication 
heaters.  would  contain  information 

specifying  the  frequence 
of  heater  inspection? 

•  What  is  meant  if  the  inspec¬ 
tion  procedure  recommends 
that  the  manifold  heater  be 
checked  for  "blisters,  dis¬ 
tortion,  or  local  hot  spots*? 

•  What  inspection  tools  are 
generally  used  to  assist  a 
mechanic  in  the  inspection 
of  an  exhaust  heater? 

Testing  of  manifold  ^Describe  how  exhaust  mani- 
heaters.  fold  heatets  may  be  tested 

using  compressed  air  and 
immersion  in  water. 

•  How  may  an  exhaust  mani¬ 
fold  be  sealed  prior  to 
accomplishing  an  air  pres¬ 
sure  test? 

•  What  publication  would 
contain  information  de¬ 
scribing  the  recommended 
testing  procedures? 

Repairs  to  heaters  «What  factors  must  be  con- 

and  muffs.  sidered  when  deciding 

whether  a  heater  shroud 
should  be  repaired  or  re¬ 
placed  with  a  new  unit? 

•  What  reference  publication 
will  provide  information  re¬ 
garding  repairs  to  exhaust 
heaters? 


Activities  Check  Items 

Did  the  student: 

•  Use  and  correctly  interpret 
the  reference  information? 

•  Follow  the  recommended 
procedures? 

•  Use  correct  nomenclature 
and  terminology? 

•  Correctly  judge  condition 
following  inspection  and 
testing? 

IDENTIFY,  INSPECT  AND  DESCRIBE  THE  OPERA¬ 
TION  OF  TURBO-SUPERCHARGERS  AND  TURBO- 
COMPOUND  ENGINES. 

(SEGMENT  C,  LEVEL  2) 

Student  Performance  Goal 

•  Given: 

Charts,  diagrams  or  other  suitable  reference  infor¬ 
mation;  components  of  the  turbo-supercharger  and 
turbocompound  systems  and  the  service  information 
applicable  to  one  specific  system. 

m  Performance: 

The  student  will  distinguish  between  turbo-super¬ 
charging  and  turbo-compounding  of  engines.  He  will 
describe  the  operation  of  both  systems  and  the  in¬ 
spection  procedure  that  would  apply  to  one  specific 
system  of  turbo-supercharging. 

•  Standard: 

Correct  nomenclature  and  terminology  will  be  a  part 
of  all  descriptions  and  explanations.  The  inspec¬ 
tion  procedures  will  be  interpreted  without  error. 

Key  Points  Feedback 

Power  recovery  *As  turbines  are  used  in  both 

turbines.  turbo-supercharging  and  turbo- 

compounding,  what  is  the  dif¬ 
ference  between  the  two 
systems? 

•  What  method  of  coupling  is 
used  between  the  turbine 
and  the  crankshaft  of  a 
compounded  engine? 


Inspect  the  heater 
and  muff  assembly. 
Test  the  heater 
assembly. 

Make  a  written  record 
of  condition. 
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•  What  force  or  energy  is 
used  to  drive  the  turbine 
in  each  system? 

•  What  publication  contains 
information  describing  the 
location,  operation,  lubri¬ 
cation,  etc.,  of  the  turbines? 

•  What  are  the  advantages 
and  limitations  applicable 
to  each  system? 

Inspection  of  power  »Where  would  a  mechanic 
recovery  turbines.  locate  information  de¬ 

scribing  the  repair  and  in¬ 
spection  of  turbines? 

•  What  factors  limit  the  re¬ 
pairs  that  may  be  made  to 
a  turbine? 

Activities  Check  Items 

Did  the  student: 

Distinguish  between  »Use  and  correctly  interpret 

and  describe  the  the  reference  information? 

operation  of  turbo-  «Use  correct  nomenclature 

supercharging  and  and  terminology? 

turbocompounding.  •  Adequately  describe  the 

Describe  the  inspec-  operation  and  inspection 

tion  procedure  to  be  procedure? 

followed  to  inspect  a 
turbo-supercharger. 

DESCRIBE  THE  OPERATION  AND  INSPECTION  OF 
JET  ENGINE  THRUST  REVERSERS  AND  NOISE 
SUPPRESSORS. 

(SEGMENT  D.  LEVEL  2) 

Student  Performance  Goal 

•  Given: 

Charts,  drawings,  diagrams  or  other  visual  aids 
and  reference  information  illustrating  and  de¬ 
scribing  the  jet  engine  exhaust  nozzle,  thrust 
reversers  and  noise  suppression  devices. 

•  Performance: 

The  student  will  interpret  the  reference  information 
and  describe  the  operation  and  inspection  proce¬ 
dures  applicable  to  the  nozzles,  reversers  and 
silencers  of  jet  engines. 

•  Standard: 

Reference  information  will  be  correctly  interpreted. 
Correct  nomenclature  and  terminology  will  be  used 
as  a  part  of  all  descriptions  and  explanations. 

Key  Points  I'eedback 

•  Where  would  a  mechanic 
find  information  describing 
the  exhaust  system  of  a  spe¬ 
cific  jet  engine? 


•  What  is  the  difference  be¬ 
tween  a  convergent  and  a 
convergent-divergent  ex¬ 
haust  nozzle? 

•  Which  type  of  exhaust 
nozzle  is  used  for  sub¬ 
sonic  gas  flow? 

Thrust  reversers.  »What  are  the  advantages  of 

thrust  reversal  over  drag 
chutes? 

•  Distinguish  between  a 
mechanical-blockage  and 
an  aerodynamic  thrust 
reverser. 

•  What  safety  device  is  in¬ 
corporated  into  the  thrust 
reversing  system  to  prevent 
inadvertent  reversal  during 
flight? 

•  How  is  thrust  reversing 
system  incorporated  into  a 
high  bypass  fan  type  engine? 

Noise  suppressors.  »Where  does  noise  originate 
within  a  jet  engine,  and 
how  does  the  noise  produced 
by  the  compressor  compare 
with  exhaust  noise? 

•  Does  high  frequency  or  low 
frequency  sound  travel  the 
greater  distance? 

•  How  does  exhaust  noise 
vary  with  changes  in  thrust 
and  airflow? 

Activities  Check  Items 

Did  the  student: 

pret  the  »Use  and  correctly  interpret 

rence  information  the  information? 

am]  use  visual  aids  to  »Use  correct  nomenclature 

illustrate  and  describe:  and  terminology  as  a  part 

a.  Operation  of  jet  of  the  descriptions  and 

engine  nozzles,  re-  explanations? 
versers,  and 

silencers. 

b.  The  inspection  pro¬ 
cedures  applicable 
to  nozzles,  reversers 
and  silencers. 


Types  of  exhaust 
nozzles. 


16.  REPAIR  ENGINE  EXHAUST  SYSTEM  COM¬ 
PONENTS.  (EIT  =  4  hrs.,  T  =  2  hrs.,  L/S  = 
2  hrs.)  1  segment 

(UNIT  LEVEL  2) 


RECOGNIZE  MATERIALS  USED  IN  EXHAUST 
SYSTEM  COMPONENTS  AND  DESCRIBE  REPAIR 
PROCEDURES. 

(SEGMENT  A.  LEVEL  2) 


Student  Performance  Goal 


•  Given: 

Ten  samples  of  exhaust  system  components  from 
both  piston  and  jet  engines  and  appropriate  reference 
information  describing  the  repair  of  exhaust  com¬ 
ponents. 


•  Performance: 

The  student  will  identify  five  exhaust  system  com¬ 
ponents  by  name  and  use  appropriate  reference  in¬ 
formation  as  a  means  of  determining  the  materials 
used  in  the  component.  He  will  interpret  the  infor¬ 
mation  describing  the  repair  of  one  exhaust  system 
component. 

•  Standard: 

The  student  will  correctly  identify  five  of  the  ten 
sample  parts  by  name.  He  will  correctly  interpret 
and  describe  the  repair  of  one  component. 


Key  Points 


Feedback 


Exhaust  system  »Why  is  stainless  steel  often 

materials.  used  in  the  manufacture  of 

engine  exhaust  systems? 

•  Why  are  some  exhaust  sys¬ 
tem  components  provided 
with  a  ceramic  coating? 

•  Describe  how  pans  may  be 
metallized. 

•  What  materials  should  be 
used  in  the  bolts,  nuts  and 
hardware  used  to  mount 
exhaust  manifolds? 

Cleaning  and  inspec-  •  Describe  a  method  for 
tion.  cleaning  stainless  steel 

prior  to  repair  by  welding. 

•  What  technique  may  be 
used  to  clean  ceramic 
coated  exhaust  system 
parts? 

•  What  methods  are  effective 
in  detecting  cracks  in  stain¬ 
less  steel  exhaust  stacks? 

•  What  are  the  causes  for 
cracks  between  the  adjacent 
cylinder  pipes  on  a  collector 
ring? 


Repair  of  exhaust 
components. 


Activities 


•  What  inspection  should  be 
made  of  the  expansion 
joints  in  an  exhaust  sys¬ 
tem? 

•  What  reference  information 
should  a  mechanic  use  when 
cleaning  and  inspecting  an 
exhaust  manifold? 

•  What  hazard  is  involved  in 
marking  a  stainless  steel 
component  with  a  common 
lead  pencil? 

•  What  are  the  limitations  to 
the  use  of  oxy-acetylene 
gas  welding  when  repairing 
exhaust  system  components? 

•  What  are  the  advantages  to 
the  use  of  inert-arc  welding? 

•  What  procedures  are  effec¬ 
tive  in  compensating  for  the 
expansion  and  contraction 
of  the  components  during 
welding  ? 

Check  Items 
Did  the  student: 


Identify  five  exhaust 
system  components 
by  name. 

Describe  the  repair 
of  one  exhaust  sys¬ 
tem  component. 


•  Select  components  and  cor¬ 
rectly  use  the  reference 
information  as  a  means  to 
identify  the  component? 

•  Correctly  interpret  repair 
information  contained  in 
the  manual? 

•  Use  correct  nomenclature 
and  terminology  as  a  part 
of  the  description  and  ex¬ 
planation? 
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IGNITION  SYSTEMS 


17.  OVERHAUL  MAGNETO  AND  IGNITION  HARNESS. 

(HIT  =  30  hrs.,  T  =  15  his.,  L/S  =  15  hrs.) 

5  segments 

(UNIT  LEVEL  2) 

DISASSEMBLE,  IDENTIFY  COMPONENTS,  AND 
REASSEMBLE  A  MAGNETO. 

(SEGMENT  A,  LEVEL  2) 

Student  Performance  Goal 

•  Given: 

A  complete  magneto  (not  necessarily  capable  of 
operation)  including  a  rotating  magnet  and  bearings, 
main  magneto  housing  with  pole  pieces,  a  coil,  cam 
and  breaker  assembly,  condenser,  distributor  rotor; 
written  reference  information  applicable  to  the  spe¬ 
cific  magneto;  charts,  diagrams  or  similar  visual 
aids  which  will  identify  the  components  of  the  mag¬ 
neto  and  an  unlabeled  drawing  or  diagram  of  the 
magneto. 

•  Performance: 

The  student  will  disassemble  the  magneto,  identify 
the  components,  describe  the  materials  and  design 
features,  label  the  drawing  and  reassemble  the 
magneto. 

•  Standard: 

The  disassembly  and  reassembly  will  be  accom¬ 
plished  as  recommended  in  the  written  instructions. 

The  reassembled  magneto  will  have  all  bolts  and 
other  assembly  devices  correctly  installed,  torqued 
and  safetied.  Correct  nomenclature  will  be  used  to 
identify  and  describe  the  components  and  label  the 
drawing. 

Kc\  Paints  Feedback 

Magneto  description.  •What  is  meant  if  a  magneto 
is  described  as  a  "high  ten¬ 
sion"  magneto? 

•  What  is  the  difference  be¬ 
tween  "dual  ignition”  and  a 
"dual  magneto”? 

•  If  a  magneto  identification 
plate  indicates  that  the 
magneto  is  "right”  rotation, 
how  must  the  drive  be  viewed 
to  determine  the  direction  of 
rotation? 

Magneto  components.  »Why  is  the  magneto  housing 
ventilated? 

•  How  are  the  outer  bearing 
races  for  the  bearings  of  the 
rotating  magnet  usually  at¬ 
tached  to  the  magneto  housing? 


•  What  publication  would 
contain  instructions  spe¬ 
cifying  the  sequence  and 
procedure  for  disassembling, 
overhauling  and  reassemb¬ 
ling  a  magneto? 

•  What  material  is  generally 
used  in  the  construction  of 
a  rotating  magnet? 

•  Why  are  the  pole  pieces  in 
the  main  magneto  housing 
generally  laminated? 

•  How  is  the  cam  that  opens 
and  closes  the  breaker 
point  assembly  attached 
to  the  rotating  magnet 
shaft  ? 

•  What  precautions  should  be 
observed  when  the  rotating 
magnet  is  removed  from  the 
magneto? 

•  Why  should  a  mechanic 
avoid  the  use  of  force  when 
disassembling  or  reassemb¬ 
ling  the  components  of  a 
magneto? 

•  Fiom  what  material  is  the 
breaker  cam  follower  usual¬ 
ly  manufactured? 

•  Why  would  lack  of  lubrica¬ 
tion  or  a  rough  surface  on 
the  cam  cause  rapid  wear 
of  the  cam  follower? 

•  W'hat  provision  in  the  de¬ 
sign  of  the  breaker  assem¬ 
bly  permits  adjustment  of 
the  breaker  point  clearance? 

•  Why  are  the  breaker  assem¬ 
bly  and  condenser  usually 
replaced  as  a  unit? 

Activities  Check  Items 

Did  the  student: 

Disassemble  the  •  Follow  the  procedures  and 

magneto.  use  the  tools  as  recom¬ 

mended  in  the  written  in¬ 
structions? 

Identify  the  com-  »Correctly  interpret  informa- 

ponents,  describe  the  tion  contained  in  the  tefer- 
materials  and  design  ence  information? 
features.  »Use  correct  nomenclature 

Reassemble  the  and  terminology  during 

magneto.  the  description? 

•  Correctly  install,  torque 
and  safety  all  components 
and  attaching  devices? 
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INSPECT  AND  SELECT  SERVICEABLE  MAGNETO  Inspection  of 

BREAKER  ASSEMBLIES.  breaker  cams. 

SEGMENT  B,  LEVEL  2) 


Student  Performance  Goal 


•  Given: 

A  display  of  five  typical  magneto  breaker  assem¬ 
blies,  two  of  which  are  not  serviceable;  a  magneto 
of  the  type  using  the  breaker  assemblies  repre¬ 
sented  in  the  display;  a  manufacturer's  manual  de¬ 
scribing  the  installation  and  adjustment  of  breaker 
point  clearances,  recommended  tools  and  equipment. 

•  Performance: 

The  student  will  inspect  the  breaker  assemblies 
and  select  a  serviceable  assembly.  He  will  install 
and  adjust  the  breaker  assembly  in  the  magneto. 

•  Sta  ndard: 

\  serviceable  breaker  assembly  must  be  selected. 
Installation  procedures  will  be  followed  and  tools 
will  be  used  as  recommended.  The  installed  breaker 
assembly  will  meet  the  tolerances  specified  in  the 
manual. 

Ke\  Points  Feedback 


Installation  and 
adjustment  of 
breaker  assemblies. 


Activities 


•  Why  do  some  breaker  cams 
have  more  than  two  lobes? 

•  If  the  magneto  incorporates 
a  compensated  cam,  how  is 
the  cam  lobe  for  each 
cylinder  identified? 

•  How  could  a  cam  be  checked 
for  concentricity  on  the  shaft 

•  Where  would  a  mechanic 
find  information  describing 
the  installation  and  adjust¬ 
ment  of  breaker  assemblies? 

•  If  the  breaker  points  require 
a  specific  clearance  ad¬ 
justment,  what  tool  is  used 
to  measure  the  point  clear¬ 
ance? 

•  How  is  the  condenser 
mounted  and  electrically 
connected  to  the  breaker 
assembly? 

•  How  is  the  cam  follower 
lubricated? 


Check  Items 

Did  the  student: 


1 vpes  of  breaker 
assemblies. 


Materials  used  in 
points. 


Inspection  of  breaker 
assemblies. 


•  What  recognizable  feature 
permits  the  identification 
of  a  pivot  type  breaker 
assembly? 

•  Why  do  the  majority  of  mag¬ 
netos  now  incorporate  a 
pivotless  type  breaker? 

•  What  is  the  advantage  of  a 
platinum  point  in  a  mag¬ 
neto  breaker  assembly? 

•  Why  are  many  of  the  breaker 
points  made  of  tungsten? 

•  What  is  the  appearance  of 

a  breaker  point  that  is  often 
described  as  burned  a<id 
pitted? 

•  If  the  surface  finish  of  a 
breaker  point  has  a  frosted 
appearance,  what  does  the 
mechanic  know  about  the 
condition  of  the  points 
and  condenser? 

•  If  there  is  a  peak  on  one 
point  of  the  breaker  and  a 
cavity  in  the  opposing 
point,  what  action  should 
be  taken? 

•  How  is  breaker  spring  ten¬ 
sion  checked? 

•  How  is  a  ludgment  of  the 
acceptable  limits  of  cam 
follower  wear  made? 


Select  a  serviceable 
breaker  assembly. 
Check  the  breaker 
cam  and  breaker  as¬ 
sembly  housing. 
Install  and  adjust  the 
breaker  point  assem¬ 
bly. 

Check  the  breaker 
spring  tension. 


•  Properly  determine  that  the 
assembly  selected  teas 
serviceable? 

•  Inspect  the  breaker  housing 
and  cam  as  recommended 

in  the  manual  ? 

•  Eollow  the  procedures  and 
use  the  tools  specified? 

•  Correctly  interpret  informa¬ 
tion  and  make  the  check  of 
tension? 

•  Maintain  a  standard  of  work¬ 
manship  within  the  speci¬ 
fied  tolerances? 


INTERNALLY  TIME  A  MAGNETO. 

(SEGMENT  C,  LEVEL  21 


Student  Performance  Goal 

•  Given: 

A  magneto,  manufacturer's  service  information  and 
tools  and  equipment  necessary  to  check  internal 
timing  and  establish  "E"  gap  position. 

•  Performance: 

The  student  will  disassemble  and  reassemble  the 
magneto,  maintaining  the  interna!  timing  and  veri¬ 
fying  the  "F.”  gap  position. 
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•  Standard: 

Disassembly  and  reassembly  will  be  in  accordance 
with  the  procedures  specified  in  the  manual.  Tools 
will  be  correctly  used  and  tolerances  specified  will 
be  maintained. 

Key  Points  Feedback 


Magneto  electrical 
theory. 


Internal  timing  of  a 
magneto. 


•  Explain  why  a  magneto  may 
be  described  as  an  AC 
generat  or. 

•  Explain  the  flux  circuit  that 
is  established  as  the  rotating 
magnet  rotates  within  the 
pole  pieces  or  pole  shoes. 

•  Explain  the  relationship  of 
the  magnetic  flux,  core  of 
the  coil,  primary  winding, 
points,  condenser  and  mag¬ 
neto  switch. 

•  Describe  the  action  of  the 
secondary  circuit  of  a  mag¬ 
neto. 

•  How  is  current  flow  estab¬ 
lished  in  the  secondary 
circuit 5 

•  What  should  be  the  position 
of  the  rotating  magnet  when 
the  breaker  points  open? 

•  What  is  implied  when  a 
mechanic  describes  an  "E” 
gap  of  a  magneto? 

•  Why  are  there  marks  to  indi¬ 
cate  the  position  of  a  cam 
on  the  rotating  magnet? 

•  Why  are  the  mating  teeth  of 
the  rotating  magnet  drive 
gear  marked  to  indicate  the 
correct  meshing  position 
with  the  distributor  drive 
gear? 

•  Why  do  some  magnetos  have 
a  step  cut  cam? 

•  Why  do  some  magnetos  have 
timing  marks  scribed  in  the 
distributor  gear  and  main 
magneto  housing? 

•  Where  would  a  mechanic 
find  information  describi ng 
the  procedure  to  be  followed 
in  bench  timing  a  magneto 
with  a  compensated  cam? 


\<  fit  ities 


Check  Items 
Did  the  student: 


Disassemble  and  re¬ 
assemble  a  magneto 
maintaining  internal 
r  tmtng. 


•  Follow  the  procedures  and 
use  the  tools  as  recom¬ 
mended  in  the  manual5 

•  Correctly  interpret  reference 
information  and  make  required 
ad  just  merit  s  ? 


Verify  or  check  ^Achieve  the  tolerance 

"E”  gap.  specified? 


INSTALL  HIGH  TENSION  LEADS. 

(SEGMENT  D,  LEVEL  2) 


Student  Performance  Goal 


•  Given: 

Examples  of  distributor  blocks,  shielded  manifolds, 
flexible  shielding  and  associated  connectors; 
lengths  of  high  tension  ignition  wire;  manufac¬ 
turer’s  manuals  or  written  service  information  de¬ 
scribing  the  inspection,  testing  and  installation  of 
replacement  wiring  in  the  ignition  manifold;  recom¬ 
mended  tools  and  equipment. 

•  Performance: 

The  student  will  inspect  leads  and  use  test  equip¬ 
ment  as  a  means  of  determining  the  serviceability 
of  ignition  wiring.  He  will  install  replacement 
wiring  in  an  ignition  manifold. 

•  Standard: 

Information  will  be  correctly  interpreted.  The  recom¬ 
mended  procedures  will  be  followed  and  tools  cor- 
recetly  used.  The  completed  harness  will  meet  the 
specifications  established  in  the  reference  specifi¬ 
cations. 


Key  Points 


Feedback 


Ignition  cable. 


Distributor  blocks 
and  shielded  mani¬ 
folds. 


Inspection  and  testing 
of  ignition  harness. 


•  What  factors  determine 
whether  the  ignition  cable 
is  made  with  a  copper  or 
stainless  steel  conductor? 

•  Why  do  some  ignition 
cables  have  different  dia¬ 
meters? 

•  What  is  the  advantage  of 
an  ignition  cable  that  in¬ 
corporates  an  integral 
shielding? 

•  What  methods  may  be  used 
to  secure  the  ignition  cable 
in  the  distributor  block? 

•  Where  would  a  mechanic 
find  information  describing 
the  attachment  of  cables 
and  the  installation  of 
cables  into  the  manifolds? 

•  Why  are  ignition  harnesses 
shielded? 

•  What  are  some  of  the  causes 
for  breakdown  of  the  insula¬ 
tion  of  a  shielded  ignition 
cable? 

•  What  is  the  effect  of  high  al¬ 
titude  on  the  operation  of  a 
shielded  ignition  cable? 
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Key  Points 


Feedback 


•  What  publication  would 
contain  information  de¬ 
scribing  the  inspection 
and  testing  of  an  ignition 
harness? 

Installation  of  replace-  «How  would  a  mechanic  de¬ 
ment  ignition  cable.  termine  the  required  length 

of  a  replacement  cable? 

•  What  procedure  should  be 
followed  when  installing  a 
replacement  cable  into  a 
separate  metal  manifold? 

•  What  procedure  and  equip¬ 
ment  is  necessary  to  at¬ 
tach  new  fittings  to  an 
ignition  lead  that  has 
integral  shielding? 


Activities 


Check  Items 
Did  the  student: 


Inspect  and  test  an 
ignition  harness. 
Install  a  replacement 
ignition  lead  in  a  dis¬ 
tributor  block  and 
harness. 


•  Correctly  interpret  the  in¬ 
formation  contained  in  the 
manual  or  reference  publi¬ 
cations? 

•  Follow  the  recommended 
procedure  and  correctly 
use  tools? 

•  Achieve  and  maintain  a 
standard  of  workmanship 
within  the  specified 
tolerances? 


ASSEMBLE,  OPERATE  AND  DISASSEMBLE  AN 
IMPULSE  COUPLING  ON  A  MAGNETO. 

(SEGMENT  E,  LEVEL  Z) 


Impulse  couplings. 


Installation,  inspec¬ 
tion  and  opetational 
checking  of  an  im¬ 
pulse  coupling. 


Activities 


i 

•  What  is  the  purpose  of  an  I 

impulse  coupling? 

•  What  device  within  the 
coupling  provides  the 
"snap”  or  high  rotational 
speed  to  the  magneto  drive? 

•  What  is  the  function  of  the 
flyweights  in  an  impulse 

coupling? 

•  How  would  a  broken  spring 
in  an  impulse  coupling  ef¬ 
fect  the  starting  of  an  en¬ 
gine? 

•  How  would  a  broken  spring 
effect  the  operation  of  the 
engine  after  the  engine  had 
been  started? 

•  Where  would  a  mechanic 
find  information  specifying 
the  inspection  and  limits 
of  wear  on  an  impulse 
coupl  ing  ? 

Check  Items 

Did  the  student : 


Assemble  the  im¬ 
pulse  coupling  and 
install  or)  the  magneto 
dri  ve. 

Operationally  check 
the  impulse  coupling. 
Disassemble  the  im¬ 
pulse  coupling. 


•  Correctly  interpret  reference 
information  and  follow  cor¬ 
rect  procedures? 

•  Correctly  use  tools  and 
observe  safety  precautions' 

•  Store  parts  to  avoid  damage 
and  minimize  loss? 


Stud  at  Performance  Goal 

•  Given: 

An  operational  magneto;  a  disassembled  impulse 
coupling  that  was  designed  for  use  on  the  magneto; 
manufacturer's  service  information  describing  the 
assembly,  operation  and  disassembly  of  the  im¬ 
pulse  coupling  and  magneto;  recommended  tools 
and  a  means  of  driving  the  magneto  as  a  test  of 
the  completed  assembly. 

•  Performance: 

The  student  will  assemble  the  impulse  coupling. 

He  will  mount  the  impulse  onto  the  magneto  drive 
shaft  and  check  the  operation  of  the  assembly. 

He  will  remove  and  disassemble  the  impulse  coup¬ 
ling  following  the  operational  check. 

•  Standard: 

Information  contained  in  the  reference  publications 
will  be  correctly  interpreted.  Recommended  proce¬ 
dures  will  be  followed.  Tools  and  equipment  will 
be  properly  used  and  cared  fot.  The  disassembled 
impulse  coupling  will  be  stored  in  a  manner  that 
will  minimize  damage  and  loss  of  parts. 


18.  INSPECT,  CHECK,  SERVICE,  TROUBLESHOOT 
AND  REPAIR  RECIPROCATING  AND  TURBINE 
ENGINE  IGNITION  SYSTEMS.  (EIT  -  3d  hrs., 

T  =  i2  hrs.,  L/S  -  20  hrs.)  7  segments 
(UNIT  LEVEL  3 1 


INSPECT,  CHECK,  TROUBLESHOOT,  REMOVE 
AND  REINSTALL  WIRING  TO  AN  IGNITION 
SWITCH. 

(SEGMENT  A,  LEVEL  3) 

Student  Performance  Goal 
•  Given: 

An  ignition  switch  installed  in  an  airplane  or  test 
stand,  and  connected  to  control  the  magnetos  of  an 
operational  engine;  a  drawing  or  diagram  illustrating 
the  switch  electrical  circuit  and  suitable  equipment 
for  checking  circuit  continuity. 
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•  Performance: 

The  student  will  inspect  the  ignition  switch  circui¬ 
try  and  check  operation  of  the  switch  by  operating 
the  engine.  The  instructor  will  introduce  a  fault 
into  the  switch  circuit  and  the  student  will  trouble¬ 
shoot  the  fault  and  remove  and  reinstall  wiring  as 
a  means  of  correcting  the  fault. 

•  Standard: 

The  drawing  or  diagram  will  be  correctly  interpreted 
and  used  in  the  analysis  of  the  fault.  Electrical 
test  equipment  will  be  correctly  used  and  cared 
for.  The  ignition  switch  circuit,  following  correc¬ 
tion  of  the  fault,  will  be  capable  of  operating  as  it 
was  designed  to  operate.  The  procedure  followed 
in  the  accomplishment  of  this  task  shall  not  impose 
a  safety  hazard. 

Key  Points  Feedback 

Types  of  ignition  »What  switch  positions  are 

switches.  common  to  the  ignition 

switch  used  on  a  single 
engine  airplane? 

•  How  may  the  ignition  switch 
of  a  twin  or  multi-engined 
airplane  differ  from  the 
switch  used  on  a  single 
engine  airplane? 

•  Why  may  some  ignition 
switches  incorporate  a 
"start”  position  in  addition 
to  the  "off-right-left  and 
both  on”  positions? 

Ignition  switch  »Does  a  battery  ignition 

circuits.  switch  open,  close  or 

ground  the  primary  ignition 
circuit? 

•  When  a  magneto  switch  is 
positioned  in  the  "off”  posi¬ 
tion,  what  is  the  effect  of 
the  switch  on  the  primary 
circuits  of  the  magnetos? 

•  What  will  be  the  effect  of 
crossing  the  magneto  switch 
wires  between  the  left  and 
light  magnetos  of  the  en¬ 
gine? 

Troubleshooting  »What  will  result  if  the  wire 

ignition  switch  between  a  magneto  and  the 

circuits.  switch  becomes  discon¬ 

nected? 

•  What  condition  will  result 

if  the  wire  connected  to  the 
magneto  switch  ground  be¬ 
comes  disconnected? 

•  What  publication  would  a 
mechanic  use  to  determine 
whether  the  breaker  housing 
of  a  magneto  incorporated 
an  "automatic”  grounding 
spring? 


•  If  an  ohmmeter  is  con¬ 
nected  to  the  "L”  contact 
on  the  ignition  switch, 
what  indication  is  normal 
when  the  switch  is  posi¬ 
tioned  to  the  "off”  posi¬ 
tion? 

Safety  considerations.  »What  precautions  should 
be  taken  and  what  warn¬ 
ings  should  be  posted 
when  the  ignition  switch 
wires  are  disconnected 
from  the  magnetos? 

Activities  Check  Items 

Did  the  student: 

Operate  the  engine,  »Use  and  correctly  interpret 
inspect  and  check  the  diagrams  of  the  igni- 

operation  of  the  igni-  tion  switch  circuit? 
tion  switch.  »Correctly  analyze  the 

Troubleshoot  an  in-  symptoms  and  isolate  the 

troduced  fault  in  the  fault? 
circuit.  »Take  correct  action  and 

Correct  the  fault  and  accomplish  work  in  such  a 
restore  the  switcn  manner  that  the  system 

circuit  to  normal  opera-  operated  normally  and  did 
tion.  not  constitute  a  hazard? 


USE  AN  IGNITION  HARNESS  TESTER  TO  IDEN¬ 
TIFY  A  SHORTED  IGNITION  LEAD  ON  AN 
ENGINE. 

{SEGMENT  B,  LEVEL  3) 

Student  Performance  Goal 

•  Given: 

An  operational  engine  with  one  shorted  ignition 
lead,  an  ignition  harness  tester,  written  informa¬ 
tion  describing  the  use  and  operation  of  the  harness 
tester. 

•  Performance: 

The  student  will  operate  the  engine  and  identify  the 
symptoms  associated  with  a  shorted  ignition  lead. 

He  will  use  the  ignition  harness  tester  to  identify 
a  shorted  lead. 

•  Standard: 

Operation  of  the  engine  and  tester  will  be  in  accord¬ 
ance  with  the  written  instructions.  The  task  will 
be  accomplished  without  imposing  unnecessary 
safety  hazards.  Written  information  and  test  results 
will  be  correctly  interpreted. 

Key  Points  Feedback 

Ignition  lead  faults. 
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•  At  what  location  on  the 
ignition  lead  is  a  short 
most  likely? 


Ignition  harness 
testers. 


Activities 


•  What  are  the  advantages 
and  limitations  to  a  radio 
shielded  ignition  lead? 

•  How  will  water  and  other 
liquids  affect  an  ignition 
lead? 

•  What  safety  p-ecautions 
should  be  observed  when 
using  a  high  tension  igni¬ 
tion  harness  tester? 

•  Where  would  a  mechanic 
find  information  describing 
the  correct  use  of  the 
tester? 

•  In  general,  what  faults  may 
be  detected  through  the  use 
of  a  harness  tester? 

•Why  must  a  lead  under  test 
be  disconnected  from  the 
magneto  and  spark  plug? 

Check  Items 
Did  the  student: 


Operate  the  engine, 
recognize  and  identify 
the  symptoms  of  a 
shorted  ignition 
lead. 


Use  harness  tester 
and  identify  the 
shorted  lead. 


•  Observe  safety  precautions 
and  follow  correct  operating 
procedures? 

•  Correctly  identify  symptom 
and  record  location  of  mal¬ 
function  by  operating  on 
left  and  right  magneto? 

•  Correctly  interpret  written 
information  and  test  results? 

•Correctly  isolate  faulty 
lead? 


INSTALL,  INSPECT,  OPERATE,  TROUBLESHOOT 
AND  REPAIR  AN  IGNITION  BOOSTER  SYSTEM. 

(SEGMENT  C,  LEVEL  3) 


Student  Performance  Goal 


•  Standard: 

All  work  will  be  accomplished  in  accordance  with 
the  reference  information.  Information  will  be 
correctly  interpreted.  Following  troubleshooting 
and  repair,  the  system  will  operate  within  the 
tolerances  specified  in  the  reference  manual. 


Key  Points  Feedback 


Types  of  booster 
systems. 


Installation,  opera¬ 
tion,  troubleshooting, 
and  repair  of  booster 
systems. 


•If  the  starting  booster  sys¬ 
tem  utilizes  a  separate 
booster  coil,  how  is  the 
high  tension  current  distri¬ 
buted  to  the  engine  for 
starting? 

•  If  an  induction  vibrator  ex¬ 
cites  the  coil  of  the  magneto, 
how  is  starting  current  de¬ 
livered  to  the  engine? 

•  What  methods  may  be  in¬ 
corporated  to  retard  the  high 
tension  current  used  for 
starting? 

•  What  is  the  sourc  _■  of  power 
for  the  opera:  ■  .i  of  a  booster 
system? 

•  Where  would  a  mechanic  find 
information  describing  the 
servicing  of  a  booster  sys¬ 
tem? 

•  If  the  points  in  an  induction 
vibrator  or  booster  coil 
stuck  closed,  what  would 

happen? 

•  How  is  the  booster  system 
"turned  on”  or  supplied  with 
power  during  the  starting  of 
the  engine? 


Activities 


Check  hems 

Did  the  student: 


•  Given: 

A  magneto  that  incorporates  provisions  for  a  booster 
or  induction  vibrator,  reference  information  that  de¬ 
scribes  the  inspection,  operation  and  procedure  for 
troubleshooting  the  specific  booster  system,  tools 
and  equipment  as  recommended  by  the  reference 
manual,  and  the  induction  vibrator  or  booster  coil. 

•  Performance: 

The  student  will  install  the  magneto  on  a  suitable 
magneto  test  bench,  connect  the  boost  system  and 
check  operation.  He  will  inspect  the  system  after 
the  instructor  has  introduced  a  fault  into  the  booster 
system  and  make  repairs  to  restore  the  system  to 
normal  operation. 


Install  the  system 
and  check  operation. 
Troubleshoot  a 
fault  in  the  system 
and  restore  to  normal 
operation. 


•  Correctly  interpret  the  written 
information? 

•  Follow  the  recommended 
procedures,  correctly  use 
tools  and  analyze  faults? 

•  Achieve  normal  system  opera¬ 
tion  following  repair? 
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REMOVE,  INSPECT,  RECONDITION,  TEST  AND 
REINSTALL  SPARK  PLUGS. 

(SEGMENT  O,  LEVEL  3) 


Student  Performance  Goal 


•  Given: 

An  operational  reciprocating  aircraft  engine;  a 
random  display  or  aircraft  spark  plugs  of  the 
shielded  type,  long  reach,  short  teach,  massive 
and  fine  wire  electrode,  hot  plug,  cold  plug,  etc., 
spark  plug  specifications  applicable  to  the  specific 
engine  and  reference  information  and  tools  neces¬ 
sary  to  remove,  inspect,  service  and  test  spark 
plugs. 

•  Performance: 

The  student  will  interpret  the  specif ications  and 
select  spark  plugs  that  are  approved  for  installa¬ 
tion  in  the  specified  engine.  He  will  remove  the 
spark  plugs  previously  installed  in  the  engine, 
inspect,  recondition,  and  test  them,  then  reinstall 
them  and  check  engine  operation. 

•  Standard: 

The  task  will  be  accomplished  in  full  accordance 
with  the  reference  instructions.  The  identification 
of  spark  plugs  to  be  used  will  be  without  error. 
Reconditioned  spark  plugs  will  test  and  operate 
within  specified  tolerances.  The  installation  of 
the  spark  plugs  will  be  accomplished  at  a  return- 
to-service  standard. 


Key  Points 


}:  c  ciilunk 


Identification  of 
spark  plugs. 


Installation  and 
removal. 


•  What  is  the  difference  be¬ 
tween  a  shielded  and  an 
unshielded  spark  plug? 

•  How  does  a  long  reach  plug 
differ  from  a  short  reach 
plug? 

•  What  is  the  difference  be¬ 
tween  a  hot  and  a  cold 
spark  plug? 

•  What  damage  may  result 
from  over-torquing  a  spark 
plug? 

•  What  should  a  mechanic  do 
with  a  spark  plug  that  has 
been  dropped? 

•  What  may  result  if  a  long 
reach  plug  is  installed  in  a 
cylinder  that  was  designed 
for  a  short  reach  plug? 

•  How  is  a  spark  plug  in¬ 
stalled  with  a  thermocouple? 

•  What  damage  may  result  from 
the  use  of  an  incorrect  tool? 

•  What  reference  publication 
specifies  the  correct  spark 
plug  installation  torque 
values? 


•  What  kind  of  lubricant  may 
be  used  on  spark  plug 
threads  before  installation? 

•  How  important  is  the  con¬ 
dition  of  the  gasket  to  be 
used  under  the  spark  plug 
and  how  could  a  gasket 
be  annealed? 

•  What  tools  and  procedures 
should  be  used  when  re¬ 
moving  the  spark  plug 
leads? 

Inspection  and  »How  may  the  condition  of 

testing.  the  spark  plug  electrodes 

be  used  to  indicate  engine 
operating  conditions,  i.e., 
what  trouble  is  indicated 
by  excessive  carbon  forma¬ 
tions  on  the  spark  plug 
electrodes? 

•  What  reference  information 
should  a  mechanic  use  for 
testing  a  spark  plug? 

•  How  would  a  mechanic  de¬ 
termine  the  correct  spark 
plug  gap  when  adjusting 
the  gap  of  the  electrodes? 

Operational  checking  »If  a  single  spark  plug  of  a 

of  spark  plugs.  typical  aircraft  engine  is 

not  firing,  how  could  a 
mechanic  determine  the 
approximate  location  of 
the  faulty  plug? 

•  When  making  a  magneto 
check,  in  addition  to  en¬ 
gine  roughness,  approxi¬ 
mately  how  much  RPM 
drop  should  be  expected 
from  a  single  faulty  spark 
plug? 


Activities 


Check  Items 
Did  the  student: 


Select  spark  plugs 
for  a  specified 
engine. 

Remove,  inspect,  re¬ 
condition  and  test 
spark  plugs  from  an 
engine. 

Install  spark  plugs 
and  check  operation 
in  engine. 


•  Correctly  interpret  speci¬ 
fications  and  identify 
spark  plugs  by  type,  etc.? 

•  Follow  the  correct  pro¬ 
cedures,  properly  use  tools 
and  equipment? 

•  Achieve  a  standard  which 
resulted  in  normal  engine 
operation? 
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TIME  MAGNETOS  TO  AN  ENGINE. 

(SEGMENT  E,  LEVEL  3) 


Student  Performance  Goal 

•  Given: 

An  operational  engine;  two  magnetos,  at  least  one 
incorporating  an  impulse  coupling,  manufacturer’s 
manual  or  written  information  describing  the  in¬ 
stallation  and  timing  of  the  magneto  to  the  engine, 
tools  and  equipment  as  recommended  in  the  refer¬ 
ence  information. 

•  Performance: 

The  student  will  install  and  time  magnetos  and 
operate  the  engine. 

•  Standard: 

The  work  will  be  accomplished  in  accordance  with 
the  reference  publications.  Instructions  will  be 
interpreted  without  error.  The  completed  installa¬ 
tion  will  meet  the  tolerances  specified  in  the 
manual  or  other  written  reference  information. 

Key  Points  Feedback 

Preparation  of  engine  .Why  must  the  engine  be 

for  magneto  installation,  positioned  on  compression 
stroke? 

•  What  publication  will  con¬ 
tain  information  describing 
the  installation  and  timing 
of  magnetos  to  a  specific 
model  of  engine? 

•  How  may  the  "top  dead 
center’  position  of  a  num¬ 
ber  I  piston  be  determined 
on  an  engine  that  has  a 
propeller  gear  reduction? 

•  If  the  back  of  the  propeller 
flange  on  a  direct  drive 
engine  is  marked  to  indi¬ 
cate  "TDC,”  what  proce¬ 
dure  is  necessary  to 
establish  top  dead  center, 
compression  stroke? 

Position  of  magneto  *How  could  a  mechanic 
during  installation.  determine  when  a  magneto 

is  in  position  to  deliver 
a  spark  to  the  number  l 
cylinder? 

•  Explain  why  a  magneto 
may  be  incorrectly  timed 
even  though  the  points 
are  opening  at  the  proper 
time. 

•  Why  are  the  distributors 
usually  removed  when  a 
magneto  is  being  timed 
to  the  engine? 


Impulse  couplings. 


Installation  and 
timing. 


•  Where  would  a  mechanic 
find  specific  instructions 
detailing  the  timing  proce¬ 
dure  to  be  followed  when 
timing  a  magneto  with  an 
impulse  coupling? 

•  What  procedure  may  be 
employed  to  disengage  or 
release  the  impulse  so  that 
the  magneto  may  be  timed? 

•  Assuming  that  top  center 
position  has  been  estab¬ 
lished,  what  is  the  purpose 
of  a  timing  disc  and  pointer? 

•  What  procedure  will  prevent 
rotation  of  the  magneto 
rotor  while  the  magneto  is 
being  mounted  on  the  engine? 

•  What  is  the  meaning  of  the 
term  "staggered”  timing? 

•Why  is  the  tolerance  per¬ 
mitted  in  timing  of  magnetos 
so  critical,  i.e.,  what  damage 
may  result  from  incorrectly 
timed  magnetos? 

•  What  devices  may  be  used 
to  indicate  the  opening  of 
the  breaker  points  of  the 
magneto? 

•  If  a  magneto  incorporates 
an  automatic  grounding 
spring  at  the  primary  switch 
lead  connection,  what  pro¬ 
cedure  must  be  followed  in 
the  use  of  a  timing  light? 

•  When  connecting  the  switch 
leads  to  the  magnetos,  de¬ 
scribe  how  a  mechanic  may 
identify  the  correct  switch 
terminal  for  the  left  magneto. 


Activities 


Check  hems 

Did  the  student: 


Position  the  engine 
to  install  the  mag¬ 
netos. 

Install  and  time  the 
magnetos. 

Operate  the  engine. 


•  Use  and  correctly  interpret 
written  information? 

•  Follow  the  correct  proce¬ 
dures  and  correctly  use 
tools  and  equipment? 

•  Achieve  the  specified 
accuracy? 

•  Check  and  verify  normal 
operation? 
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IDENTIFY,  COMPARE  AND  INTERPRET  IGNITION 
ANALYZER  PATTERNS. 

(SEGMENT  F,  LEVEL  2) 

Student  Performance  Goal 

•  Given: 

Diagrams  illustrating  eight  different  ignition  analyzer 
patterns,  reference  information  describing  the  opera¬ 
tion  of  an  ignition  analyzer  and  illustrations  of 
typical  analyzer  patterns. 

•  Performance: 

The  student  will  identify,  compare  and  interpret 
ignition  analyzer  patterns. 

•  Standard: 

At  least  four  of  the  eight  patterns  will  be  correctly 
identified  and  interpreted. 


Ke\  Points 


Use  of  analyzers. 


Interpretation  of 
patterns. 


Activities 


Identify  and  compare 
ignition  analyzer 
patterns. 

Interpret  the  illustrated 
patterns  and  describe 
the  probable  fault. 


Feedback 

•  What  use  has  been  made  of 
ignition  analyzers  in  trouble¬ 
shooting  aircraft  engines? 

•  Where  would  a  mechanic 
obtain  information  describing 
the  operation  and  interpreta¬ 
tion  of  analyzer  patterns? 

•  How  is  an  analyzer  timed 
to  the  engine? 

•  What  are  the  conclusive  points 
of  comparison  that  should 

be  used  when  interpreting 
an  analyzer  pattern? 

•  How  reliable  are  the  inter¬ 
pretations  made  by  rela¬ 
tively  inexperienced  analyzer 
operators  ? 

Check  Items 
Did  the  student: 

•  Recognize  the  similarities 
between  the  patterns? 

•  Correctly  interpret  reference 
information? 

•  Use  correct  nomenclature 
and  terminology? 


•  Performance: 

The  student  will  complete  ten  statements  com¬ 
paring  and  describing  the  differences  between 
piston  engine  and  turbine  engine  ignition  systems, 
and  describing  the  removal,  inspection  and  in¬ 
stallation  of  turbine  engine  igniter  plugs. 

•  Standard: 

At  least  seven  statements  will  be  correctly  com- 
plet ed. 


Key  Points 

Turbine  engine  igni¬ 
tion  systems. 


COMPARE  AND  DESCRIBE  THE  DIFFERENCES 
BETWEEN  PISTON  ENGINE  .  \D  TURBINE  ENGINE 
IGNITION  SYSTEMS. 

(SEGMENT  G,  LEVEL  2) 

Student  Performance  Goal 
•  Given: 

Schematic  diagrams,  drawings  and  suitable  reference 
information  describing  the  operation,  servicing  and 
repair  of  ignition  systems  for  turbine  engines,  examples 
of  turbine  engine  igniter  plugs,  and  multiple  completion 
essay  statements.  359 


Activities 


Complete  essay 
statements  comparing 

piston  and  turbine 
engine  ignition  sys¬ 
tems,  and  describing 
the  removal,  inspec¬ 
tion  and  installation 
of  turbine  engine 
igniter  plugs. 


Feedback 

•  What  is  the  energy  source 
for  a  turbine  engine  igni¬ 
tion  system? 

•  Why  doesn’t  the  ignition 
system  of  a  turbine  engine 
operate  continuously? 

•  Why  isn’t  each  combustion 
chamber  provided  with  a 
separate  igniter  plug? 

•  Why  isn’t  a  distributor 
system  necessary  to  the 
operation  of  a  turbine  en¬ 
gine  ignition  system? 

•  What  are  the  two  types  of 
igniter  plugs  used  in  turbine 
engines? 

•  Why  do  turbine  engine 
igniter  plugs  have  relatively 
wider  gaps  than  piston 
engine  sparkplugs? 

•  Why  do  igniters  have  rela¬ 
tively  little  erosion  with 
respect  to  total  engine 
time? 

•  Where  would  a  mechanic 
find  information  describing 
the  kind  of  igniter  and  the 
installation,  inspection 
and  servicing  procedures 
applicable  to  a  specific 
turbine  engine? 

Check  Items 
Did  the  student: 

•Correctly  interpret 
reference  information? 

•  Use  correct  nomenclature 
and  terminology  for  the 
completion  words? 


19.  REPAIR  ENGINE  IGNITION  SYSTEM  COM- 
PONENTS.  (KIT  -  28  hrs.,  T  -  14  hrs.,  L/S  = 
14  hr.)  4  segments 

(UNIT  LEVEL  2) 

OPERATE  AND  TEST  A  MAGNETO  ON  A  TEST 
BENCH. 

(SEGMENT  A,  LEVEL  2) 


Student  Performance  Goal 
•  (iiven: 

Two  operational  magnetos,  one  with  a  weak  breaker 
spring  and  one  with  a  weak  charge  in  the  rotating 
magnet;  a  test  bench  provided  with  a  spark  rack, 
varidrive  and  associated  leads  and  test  meters; 
manufacturer’s  manuals  or  equivalent  written  in¬ 
formation. 


•  Performance: 

The  student  will  operate  and  test  both  magnetos, 
identifying  the  fault  in  each  magneco  and  demon¬ 
strating  the  effects  of  a  weak  breaker  spring  or 
low  charge  in  the  rotating  magnet  of  the  magneto. 


•  Standard: 

Test  specifications,  procedures  and  results  will 
be  correctly  interpreted.  Operations  will  be  accom¬ 
plished  without  damage  to  the  tools,  equipment  or 
components. 

KY \  P  (tints  Feedback 


Bench  testing  of 
magnetos. 


Breaker  spring  tension. 


•  Where  would  a  mechanic 
find  information  pertaining 
to  the  testing  and  opera¬ 
tion  of  a  magneto  test 
bench? 

•  What  is  meant  by  the  term 
"coming-in  speed”  as  applied 
to  a  magneto  being  tested? 

•  How  is  the  speed  of  the 
magneto  test  bench  drive 
indicated  with  high  speed 
operat  ions? 

•  What  hazards  may  be  asso¬ 
ciated  with  operating  a 
magneto  without  a  harness 
and  spark  rack? 

•  How  is  breaker  spring  ten¬ 
sion  measured? 

•  How  far  should  the  breaker 
points  be  spread  when 
measuring  spring  tension? 

•  What  damage  may  be  done 
by  pulling  the  breaker  points 
past  their  normal  travel? 

•  What  ignition  malfunctions 
may  be  related  to  faulty 
breaker  spring  tension? 


Charging  of  rotating  •What  is  the  effect  of  a 
magnets.  weak  magnet  charge.1' 

•  How  js  the  charge  of  the 
magnet  measured? 

•  How  is  low  current  in  the 
primary  winding  of  a  coil 
related  to  output  of  the 
magneto? 


Art  it  tt/es 


(  bi  t  k  Iter: s 
Did  the  student: 


Operate  both  mag- 
metos  on  the  test 
bench: 

a.  Measure  breaker 
spring  tension. 

b.  Measure  primary 
current. 

Identify  magneto 
fault. 


•  Use  and  correctly  interpret 
reference  information? 

•  Correctly  use  tools  and 
apply  tolerances  and  spe¬ 
cifications? 

•  Correctly  demonstrate  symp¬ 
toms  of  weak  breaker 
springs  and  weak  rotating 
magnet  ? 

•  Correctly  identify  the  fault 
in  each  magneto? 


TEST  AND  JUDGE  THE  SERVICEABILITY  OF 
CONDENSERS. 

SEGMENT  8,  LEVEL  2  ■ 


Student  Performance  Goal 

•  Given: 

Three  condensers  of  the  type  normally  installed  in 
a  typical  high  tension  aircraft  magneto;  a  condenser 
tester  and  written  information  and  specif icat ions 
applicable  to  the  use  of  the  test  equipment. 

•  Performance: 

The  student  will  test  the  condensers  and  record 
the  test  results.  He  will  compare  the  results  with 
the  condenser  specifications  and  judge  whether 
the  condensers  meet  specifications. 

•  Standard: 

Operation  of  the  test  equipment  will  be  in  accordance 
with  the  written  instructions.  Tests  will  be  accurate 
within  the  accuracy  of  the  tester  and  the  condensers 
will  be  judged  according  to  specif  icat  ions  contained 
in  the  written  information. 

Kc\  P nints  l-eedb^ek 

Condenser  testers.  •  Where  would  a  mechanic 

find  information  describing 
the  use  of  a  specific  model 
of  test  equipment? 

•  Why  may  some  instructions 
describe  the  condenser  as 
a  capacitor? 
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•  What  is  the  relationship 
of  resistance  and  capaci¬ 

Kc\  Vn nt!. 

tance  in  a  condenser? 

•  What  hazard  exists  in  the 
use  of  the  tester  and  hand¬ 
ling  of  a  charged  condenser? 

•  How  can  a  condenser  be 
checked  with  an  ohmmeter? 

Coil  testers. 

Interpretation  of 

•  What  appearance  of  breaker 

test  results. 

points  is  associated  w-ith 
a  faulty  condenser? 

•  What  purpose  does  a  con¬ 
denser  serve  in  the  magneto 
circuit: 

•  How  would  a  mechanic  de¬ 
termine  the  type  of  condenser 
required  for  a  specific 
magneto? 

•  What  repair  may  be  made  to 

Interpretation  of 

a  condenser  that  fails  on 
the  capacitance  or  leakage 
test  ? 

results. 

.U  '.i  :ta  • 

(  .  i.  /'<  •- 

Did  the  student: 

i'iVilhuf. 

•  Wheie  would  a  mechanic 
find  ii  formation  pert  aiding 
to  the  correct  use  and  in¬ 
terpretation  of  test  results 
obtained  from  a  particular 
tester? 

•  What  safety  considerations 
should  be  observed  when 
using  coil  testers? 

•  How  is  an  ohmmeter  often 
used  as  a  tester  for  a  coil? 

•  How  are  primary  coil 
leads  identified?  What 
features  will  usually  iden¬ 
tify  the  connections  for 
the  secondary  output? 

•  Why  is  the  temperature  <■:’ 
the  coil  a  confide:  um-ui 
when  a  coil  is  being  tested? 

•  What  is  a  capacitance  ef¬ 
fect  in  a  shielded  ignition 
lead? 


1  sc  a  tester  to  te>r 
the  serviceability  of 
condensers. 


•  Follow  recommended  pro¬ 
cedures  and  obtain  accurate 

test  results? 

•  (  orrectlv  interpret  specifi- 
car  ions? 

•  <  orrectlv  judge  service¬ 
ability  of  the  condensers? 


i;SF  A  COIL  TESTER  TO  TEST  IGNITION  COILS. 


(  >U  (  k  Iti  fr.s 
Did  the  student : 


l  est  a  c o i  1  from  a 
high  tension  magneto, 
a  low  tension  trans¬ 
former  coil  and  a 
booster  coil  for  open  or 
short  circuits  and  for 
compliance  with  spe¬ 
cifications. 


•  Follow  recommended  pro¬ 
cedures  and  obtain  accu¬ 
rate  test  results? 

•  Correctly  interpret  and 
apply  specifications  and 
tolerances  to  test  readings? 


SEGMENT  C,  LEVEL  2) 


Student  Performance  Goa! 

•  Ciiveri: 

A  coil  tester,  written  spec  it  icat ions  and  information 
pertaining  to  the  operation  of  the  tesr  equipment  and 
the  interpretation  of  test  results:  a  coil  from  a  typical 
high  tension  aircraft  magneto,  a  transformer  coil 
from  low  tension  ignition  system  and  a  booster  coil: 
and  spec  if  icat  ion  s  for  each  of  the  specific  coils. 

•  Performance: 

The  student  will  test  each  of  the  coils  for  opens. ** 

‘  shorts,’  and  compliance  with  the  manufacturer' s 
specif  icat  ions. 

•  Standard: 

Fach  of  the  coils  will  be  identified  as  a  means  of 
establishing  the  applicable  specifications.  Pests 
will  be  accomplished  .is  recommended  in  the  written 
information  a  >d  will  not  impose  a  safety  hazard  or 
cause  damage  to  the  test  equipment  or  components. 


DEMONSTRATE*:  THE  EFFECT  OF  FAULTS  IN  AN 
IGNITION  LEAD  AND  CORRECT  THE  FAULT. 

(SEGMENT  D,  LEVEL  2) 

Student  Performance  Goal 
•  Given: 

An  operational  magneto  mounted  on  a  test  bench 
that  is  equipped  with  an  adjustable  spark  rack  and 
varidrive;  an  ignition  harness  which  has  a  single 
shorted  lead  and  two  or  more  open  leads;  replace¬ 
ment  ignition  leads  or  lengths  of  ignition  cable 
which  may  be  used  to  repair  the  harness;  written 
operating  instructions. 
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•  Performance: 

The  student  will  operate  the  magneto  and  check 
for  leads  which  are  open  and  shorted.  He  will 
describe  the  effects  of  continued  operation  with 
these  faults.  He  will  replace  the  leads  or  repair 
the  harness  and  test  at  sufficiently  wide  spark 
gaps  to  induce  an  open  in  the  serviceable  harness 
and  demonstrate  the  effects  of  an  open  in  the  cir¬ 
cuit. 


•  Standard: 

Correctly  detect  defective  leads.  Replacement 
leads  and  harness  repairs  will  meet  return-to- 
service  standards.  Operation  of  rhe  test  bench  and 
ignition  system  will  not  exceed  limits  established 
by  the  instructor  or  cause  damage  to  the  com¬ 
ponents. 


Key  Painty 


i'eeJbuck 


Troubleshooting  of 
faults  in  ignition 
harnesses. 


Replacement  of 
ignition  leads. 


•  What  methods  ate  used  to 
prevent  the  entrance  of 
moisture  into  an  ignition 
harness? 

•  If  moisture  has  penetrated 
an  ignition  manifold,  what 
repair  procedure  should  be 
followed? 

•  Will  moisture  in  a  manifold 
probably  result  in  an  open 
or  a  short  in  the  manifold? 

•  What  is  the  effect  of  con¬ 
tinued  operation  with  an 
open  in  an  ignition  lead? 

•  What  is  the  effect  of  con¬ 
tinued  operation  with  a 
short  in  an  ignition  lead? 

•  If  a  short  has  occurred  at 
the  high  tension  contactor 
or  "cigarette,"  what  repair 
procedure  should  be  fol¬ 
lowed? 

•  What  problem  may  result 
from  using  an  ignition 
lead  that  is  longer  than 
required? 

•  What  procedure  should  be 
followed  when  replacing 
or  reusing  the  elbows  and 
coupling  hardware  from  an 
old  ignition  harness? 


Activities 


Check  Items 
Did  the  student: 


Operate  the  magneto 
on  a  test  bench  and 
detect  open  and  shorted 
ignition  leads. 

Describe  the  effects 
of  continued  operation 
with  open  and  shorted 
leads. 

Replace  the  defective 
leads  and  demonstrate 
the  effect  of  wide  spark 
gaps. 


•  Follow  the  written  operating 
instructions? 

•  Correctly  identify  the  de¬ 
fective  leads? 

•  Use  correct  nomenclature 
and  terminology  as  a  part 
of  the  description? 

•  Achieve  a  repaired  harness 
that  met  with  operational 
standards? 

•  Demonstrate  the  effect  of 
opens  in  the  ignition  har¬ 
ness? 
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ENGINE  ELECTRICAL  SYSTEMS 


20.  INSTALL,  CHECK,  AND  SERVICE  ENGINE 
ELECTRICAL  WIRING,  CONTROLS,  SWITCHES, 
INDICATORS,  AND  PROTECTIVE  DEVICES. 

(EIT  =  38  hrs.,  T  =  18.5  hrs.,  L/S  =  19.5  hrs.) 

6  segments 

(UNIT  LEVEL  3) 

TYPES,  PURPOSES,  APPLICABILITY  AND  OPERA¬ 
TION  OF  ELECTRICAL  FUSES,  CIRCUIT  BREAKERS, 
AND  SWITCHES  USED  IN  ENGINE  ELECTRICAL 
CIRCUITS. 

(SEGMENT  A,  LEVEL  II 

Student  Performance  Goal 

•  Given: 

Written  information  dealing  with  types  of  switches 
and  circuit  protectors  used  in  engine  electrical 
circuits,  AC  43.13—1  or  equivalent  publication, 
and  questions  concerning  switches  and  circuit 
protection  devices  used  with  engine  electrical 
components. 

•  Performance: 

The  student  will  write  answers  for  12  questions 
concerning  purposes,  applicability  and  operation 
of  fuses,  circuit  breakers  and  switches  used  with 
aircraft  engine  electrical  components.  He  will 
draw  a  wiring  diagram  showing  the  circuit  for  a 
reversible  electric  motor,  such  as  is  used  to  actuate 
cowl  flaps  or  an  oil  cooler  door,  including  type  of 
switch  used  and  how  circuit  breakers  are  used  for 
the  control  circuit  and  the  motor  operation  circuit. 

•  Standard: 

At  least  nine  questions  answered  correctly  in  ac¬ 
cordance  with  the  information  provided.  Circuit 
diagram  correctly  drawn  to  show  switch  control  for 
both  directions  of  motor  operation  and  circuit 
breakers  for  the  motor  and  the  control  circuits. 

AY y  Points  h  edback 

Circuit  protection  for  »Why  are  engine  electrical 
aircraft  engine  elec-  components  protected  by 
trical  circuits.  circuit  breakers  in  the 

flight  compartment  area? 

•  What  is  the  primary  purpose 
of  the  circuit  protectors? 

»How  do  fuses  and  circuit 
breakers  differ  in  their 
operation  as  circuit  pro¬ 
tectors? 

•  What  wire  characteristic 
determines  the  size  of  fuse 
or  circuit  breaker  to  be  used? 


Characteristics  and  »Why  are  fuses  generally 
uses  of  circuit  breakers  used  only  in  insulated  in- 
and  fuses.  sens  when  protecting 

higher  voltages? 

•  What  rating  should  a 
circuit  breaker  have  to  pro¬ 
tect  »2  gauge  wiring? 

•  Should  a  circuit  breaker 
open  under  extreme  over¬ 
load  conditions  even  if 
held  in? 

•  Explain  the  difference  be¬ 
tween  "tripfree”  and  "non- 
tripfree”  ci-cuit  breakers. 

•  What  precautions  should 
be  taken  to  prevent  inad¬ 
vertent  closing  of  a  circuit 
breaker  which  has  been 
opened  because  work  is 
being  done  on  the  circuit? 

Switches.  »What  is  meant  by  the 

nominal  rating  of  a  switch? 

a.  Nominal  rating.  »What  nominal  rated  switch 

would  be  required  for  a  12 
volt  lamp  with  a  continuous 
load  current  of  3.6  am¬ 
peres? 

b.  Arcing  at  opening  »What  causes  arcing  at  the 

of  contacts.  contacts  of  a  switch  con¬ 

trolling  a  solenoid  relay? 

•  How  can  arcing  be  reduced? 
Types  of  switches.  »Name  several  types  of 

switches  used  in  aircraft 
engine  electrical  systems. 

•  Why  is  a  relay  used  in 
conjunction  with  a  switch 
for  controlling  heavy 
current  devices? 

Switch  designations.  »What  is  meant  by  the  desig¬ 
nations:  SPST,  DPST, 
DPDT,  and  3 PST? 

•  Explain  what  is  meant  by 
normally  open  and  normal¬ 
ly  closed  switch  contacts 
and  how  these  are  usually 
indicated. 

•What  is  meant  by  "momen¬ 
tary”  switch  or  switch 
position? 

Switches  for  rever-  »What  types  of  control 
sible  motors.  switches  are  used  for  re¬ 

versible  motor  control? 

•  What  type  of  switches  are 
usually  used  for  limit 
switches  in  reversible 
motor  control  circuits? 
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•  What  purpose  do  the  limit 
switches  serve  and  where 
are  they  usually  located? 


SELECT  AND  INSTALL  AIRCRAFT  ELECTRICAL 
SWITCHES  AND  WIRING  TO  ENGINE  ELECTRICAL 
COMPONENTS. 

(SEGMENT  B,  LEVEL  3) 


Student  Performance  Goal 


•  Given: 

Written  information,  AC  43.13-1  or  equivalent 
publication,  a  mock-up  with  provisions  for  mounting 
components  and  switches,  aircraft  engine  electrical 
components,  assorted  aircraft  electrical  wire  and 
switches,  a  DC  power  supply,  an  AWG  wire  gauge 
and  suitable  electrical  tools. 


•  Performance: 

The  student  will  determine  the  current  required  for 
an  engine  electrical  starter,  use  an  AWG  chart  to 
select  wire  of  adequate  size  for  1  volt  drop,  and  on 
the  mock-up,  connect  the  starter  to  a  solenoid  re¬ 
lay.  He  will  install  a  suitable  switch  and  connect 
it  to  energize  the  solenoid  coil  of  the  relay. 

•  Standard: 

Switch  and  wire  selection  and  installation  will 
comply  with  specifications  provided.  The  starter 
and  relay  will  be  correctly  connected  and  will 
operate  properly. 

Key  Point's  peedback 


Determine  current 
requirements. 


Determine  wire  require¬ 
ments  for  a  specific 
installation. 


Determine  gauge  of 
insulated  electrical 
wire. 


•  What  kind  of  merer  would 
be  needed  to  measure  the 
current  used  by  a  starter 
motor? 

•  If  the  specifications  give 
the  power  rating  only,  how 
is  the  current  calculated? 

•  What  information  is  needed 
to  compute  required  current 
carrying  capacity  of  the 
wire  to  be  used  for  the  en¬ 
gine  starter  motor? 

•  What  is  the  effect  on  heat 
dissipation  of  routing  wires 
together  in  p  bundle? 

•  What  effect  on  the  wire  re¬ 
quirements  will  use  of  the 
airplane  structure  as  a 
ground  return  have? 

•  What  methods  may  be  used 
to  determine  the  gauge  of 
solid  and  stranded  electri¬ 
cal  wire? 


Wiring  procedures. 


Electrical  cable  chart 
in  AC  43.13-1. 


Selecting  aircraft 
switches. 


Mounting  of  switches. 


Connection  wires  to 
switches. 


Installation  of  open 
wiring. 


•  What  measurement  factor  is 
the  AWG  wire  gauge  system 
based  upon? 

•  How  is  an  AWG  wire  gauge 
used  for  stranded  wire? 

•  In  aircraft  engine  wiring 
installations,  how  is  each 
wire  identified  as  to  system 
and  gauge? 

•  Where  are  the  procedures  for 
wiring  to  be  found? 

•  How  are  wires  routed  when 
near  fuel  or  hydraulic  lines? 

•  What  are  the  rules  on  more 
than  one  splice  in  a  bundle? 

•  If  chafing  could  occur,  how 
should  the  wire  be  protected? 

•  What  is  the  primary  use  of 

the  cable  chart  in  AC  43.13—1? 

•  What  is  the  purpose  of  the 
three  curves  in  the  cable 
chan? 

•  Why  must  the  allowable 
voltage  drop  be  known  in 
order  to  determine  required 
wire  gauge  for  an  installa¬ 
tion? 

•  Which  type  of  switch  is  best 
for  motors  and  relay  con¬ 
trolled  components? 

•  Which  type  of  switch  is 
suitable  for  engine  ignition 
control? 

•  In  what  position  should 
toggle  on-off  switches  be 
mounted? 

•  If  a  switch  controls  the 
movement  of  flaps,  doors  or 
gears,  how  should  it  be 
mounted  relative  to  movement 
being  controlled? 

•  How  are  switches  prevented 
from  turning  in  their  mounting 
holes? 

•  What  determines  how  close  a 
switch  may  be  mounted  rela¬ 
tive  to  other  components? 

•  What  considerations  should 
be  taken  as  to  clearance 
between  wire  connections? 

•  Name  several  methods  of  con¬ 
necting  wires  to  switches 
and  the  advantages  and  dis¬ 
advantages  of  each  method. 

•  What  are  the  requirements 
for  securing  open  wiring  in 
aircraft  engine  areas? 


j 
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Selecting  suitable 
protective  devices 
for  electrical  circuits. 


•  Why  are  these  requirements 
more  critical  near  turbine 
hot  sections  and  exhaust 
areas? 

•  If  wires  are  cut  or  damaged, 
where  can  repair  specifica¬ 
tions  be  found? 

•  Where  o'  en  wires  must  go 
through  the  firewall,  what 
precautions  must  be  taken? 

•  How  is  wiring  in  engine  or 
nacelle  areas  routed  to 
facilitate  access  to  engine 
servicing  and  component 
replacement? 

•  What  precautions  should 
be  taken  when  wiring  must 
be  close  to  fuel,  oil,  or 
hydraulic  lines? 

•  Why  will  a  fuse  or  current 
limiter  usually  be  more 
suitable  to  protect  the 
main  power  wire  for  a 
starter  motor  or  electrical 
hydraulic  pump  motor? 

•  How  is  the  current  rating 
for  the  fuse  determined? 

•  Why  will  a  circuit  breaker 
usually  be  more  suitable 
for  solenoid  relay  control 
circuit  or  a  fuel  pump 
motor? 


A  cat  it ics 


(.heck  Items 
Did  the  student: 


Select  wire  comply¬ 

•  Calculate  current  require¬ 

ing  with  AC  43.13—1 

ments  for  each  component? 

specifications  for  1  volt 

•  Use  electrical  cable  chart 

drop,  using  AWG  wire 

in  AC  43.13-1  to  deter¬ 

table  to  determine 

mine  gauge  of  wire  needed? 

size,  connect  an  air¬ 

•  Use  AWG  wire  gauge  to 

craft  engine  electrical 

measure  gauge  of  stranded 

starter  to  a  solenoid 

wire? 

relay  and  to  a  power 

•  Select  a  switch  suitable 

source  through  a  fuse. 

for  the  solenoid  winding 
current  rating? 

Select  and  install  a 

•  Drill  holes  and  mount  the 

switch  on  the  mock-up, 

switches  with  proper 

connect  it  with  wire 

spacing  and  orientation? 

of  selected  size  to 

•  Use  an  approved  method 

control  the  solenoid 

of  connecting  wires  to 

relay. 

switches? 

•  Select  a  fuse  of  suitable 

Connect  switch  to 

current  rating  for  the  wire 

the  power  supply 

size? 

through  a  circuit 

•  Plan  wire  length  to  permit 

breaker. 

securing  to  mock-up  by 
clamps? 

•  Select  u  circuit  breaker 
of  suitable  rating  for  the 
control  wire  size? 

•  Check  the  solenoid  relay 
and  engine  starter  m.  :,  . 
for  proper  operation? 


INSTALLATION  REQUIREMENTS  AND 
CHARACTERISTICS  FOR  AIRCRAFT  ELECTRI¬ 
CAL  WIRING  SYSTEMS  AND  JUNCTION  BOXES. 

(SEGMENT  C,  LEVEL  tl 


Student  Performance  Goal 
•  Given: 

Written  information,  AC  43.13-1  or  equivalent 
publication,  questions  with  multiple  choice  an¬ 
swers. 


•  Performance: 

The  student  will  select  answers  to  14  questions 
pertaining  to  the  characteristics  of  single-wire 
electrical  systems,  the  strength  requirements  :  r 
electrical  cable  terminals,  the  purpose,  applicabi¬ 
lity,  and  use  of  terminal  strips,  installation  re¬ 
quirements  for  junction  boxes  in  areas  around  en¬ 
gines  or  in  nacelle  areas  for  powerplant  use,  and 
the  criteria  for  selecting  aluminum  or  copper  wit 
especially  for  engine  electrical  components  wh’  • 
current  requirements  are  large. 

•  Standard: 

Select  correct  answers  for  at  least  10  questions. 


Key  Points 


I'ceclback. 


Single-wire  systems. 


Electrical  wire  tables 
and  AWG  wire  sizes. 


•  What  serves  as  the  return 
path  for  a  single-wire 
system? 

•  How  is  the  ground  return 
path  checked  for  integrity 
across  the  engine  firewall? 

•  How  are  electrical  com¬ 
ponents  connected  for 
ground  return  when  mounted 
on  engine  support  members? 

•  Compute  the  voltage  drop 
for  a  a  14  copper  cable  40 
feet  long  to  carry  6.5  am¬ 
peres. 

•  Where  can  the  AWG  wire 
size  information  be  found? 

•  Why  is  a  higher  voltage 
drop  allowed  for  intermittent 
than  for  continuous  opera¬ 
tion? 
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Aluminum  vs.  copper 
wire. 


Junction  boxes. 

a.  Construction  and 
mounting. 


b.  Internal  arrange¬ 
ment. 

c.  Wiring. 


d.  Drain  holes. 
Terminal  strips. 

a.  Barriers. 

b.  Terminal  studs. 

c.  Terminal  hardware. 


•  What  gauge  of  aluminum 
wire  will  be  required  to 
replace  *0  gauge  copper 
wire? 

•  Why  is  aluminum  wire  often 
used  for  heavy  current  cir¬ 
cuits  such  as  generator 
output? 

•  Why  should  engine  elec¬ 
trical  junction  boxes  be 
mounted  on  structural 
members? 

•  What  material  should  be 
used  for  a  junction  box 
when  fireproofing  is 
necessary? 

•  How  should  the  cover  side 
of  a  junction  box  face  in 
an  engine  area  and  why? 

•  Why  is  it  important  to 
provide  adequate  space 
in  a  junction  box? 

•  What  should  be  provided 
when  electrical  clearances 
are  marginal? 

•  What  are  the  requirements 
for  lacing  and  clamping 
cables  inside  a  junction 
box? 

•  What  type  of  lacing  is  per¬ 
mitted  in  engine  area  junc¬ 
tion  boxes? 

•  What  added  requirements 
are  provided  to  protect 
wiring  in  junction  boxes 
located  in  engine  areas 
ahead  of  the  firewall? 

•  How  is  wiring  protected 
against  chafing  at  en¬ 
trance  openings? 

•  What  maintenance  should 
be  provided  for  drain  holes? 

•  What  purposes  do  the  bar¬ 
riers  serve? 

•  Why  is  it  important  that 
studs  be  checked  for  tight¬ 
ness  and  for  provision  to 
prevent  rotation  before  in¬ 
stalling  lugs? 

•  What  is  the  maximum  num¬ 
ber  of  terminals  per  stud? 

•  Where  is  a  guide  to  ter¬ 
minal  hardware  mounting 
to  be  found? 

•  What  is  meant  by  terminal 
protection? 

•  Why  is  it  desirable  to  have 
at  least  one  spare  terminal 
stud  in  each  strip? 


Shielding  wiring  and 
equipment. 

a.  Purpose. 

b.  Methods. 


Cable  terminals, 
a.  Wire  preparation. 


b.  Cable  terminal 
strength  require¬ 
ments. 

Choice  of  terminals. 


•  What  types  of  circuits  re¬ 
quire  shielding  to  prevent 
radiation  of  interference? 

•  What  types  of  circuits  re¬ 
quire  shielding  to  prevent 
picking  up  interference? 

•  Name  at  least  two  methods 
of  providing  shielding  for 
wires  tn  engine  areas. 

•  How  is  the  shielding  ground¬ 
ed  in  areas  adjacent  to 
engines? 

•  When  stripping  insulation, 
how  i.. any  strands  of  wire 
may  be  cut  on  *10  copper 
wire  and  on  *6  aluminum 
wire? 

•  Name  four  disadvantages 
of  using  solder  for  terminal 
attachment. 

•  Why  arc  crimped  terminals 
preferable  in  engine  elec¬ 
trical  wiring,  especially* 
around  turbine  engines? 

•  What  is  the  purpose  of  in¬ 
spection  holes  in  terminal 
lugs? 

•  What  is  the  requirement  as 
to  tensile  strength  for 
cable  terminals? 

•  Why  is  it  important  to  choose 
terminals  designed  for  the 
specific  size  and  kind  of 
cable  in  use? 

•  When  crimped  lugs  are  in¬ 
stalled,  what  are  the  special 
tool  requirements? 

•  Why  must  crimped  lugs  be 
used  with  aluminum  cable 
and  what  special  compound 
must  be  used  to  prevent  cor¬ 
rosion? 


INSTALL  ELECTRICAL  TERMINALS,  SPLICES  AND 
BONDING  JUMPERS,  AND  IDENTIFY  AIRCRAFT 
ELECTRICAL  CABLES. 

(SEGMENT  D,  LEVEL  31 


Student  Performance  Goal 
•  Given: 

AC  43.13—1  or  equivalent  publication,  manufacturer’s 
instructions  dealing  with  electrical  terminals,  assorted 
samples  of  aircraft  wire  and  cable,  terminals,  splices, 
sleeving,  bonding,  jumpers,  a  mock-up  w  ith  aircraft 
engine  electrical  components  requiring  bonding,  two 
junction  boxes  connected  by  a  conduit,  and  appropriate 
tools  and  equipment  for  soldering,  crimping  and  install¬ 
ing  wiring. 
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•  Per  r  <>i  mancc: 

1  he  student  will  msi.il!  five  so!  acred  and  ten 
crimped  rerr.iin.il  lugs  oi.  aircraft  cable,  including 
two  on  alumintirr:  cable;  splice  cables  \\ it  b  five 
crimped  splices;  seiett  and  install  five  bonding 
lumpers  for  aircraft  engine  electrical  components 
which  require  bonding.  He  will  list  identifying 
data  tor  ten  different  aircraft  engine  electric 
cable  samples  and  will  install  six  electric  wires 
in  a  conduit  connecting  two  junction  boxes  on  a 
mock-up. 

•  vV«indard: 

At  least  80  percent  of  the  terminals,  splices  and 
bonds  will  meet  specifications  in  AC!  13.13—1  or 
manufacturer's  instructions.  At  least  seven  cable 
samples  wilt  be  correct !v  identified.  Wiring  in¬ 
stalled  through  conduit  will  meet  specifications 
provided. 


kt-\  Points 


/•'  vctiback 


Selection  of  cable 
verm  inals. 

a.  Match  cable  size 
and  type  of  metal. 


b.  Type  of  lug. 


c.  Mze  of  lug. 


Wire  preparation. 


Methods  of  attaching 
to  wire  or  cable. 


•  Why  must  sleeve  size  be 
correct  for  the  size  of 
cable  being  used? 

•On  color  coded  terminals, 
what  does  the  color  of  the 
terminal  sleeve  indicate? 

•  Why  must  the  connector  be 
of  similar  metal  ro  the 

c  ab 1 e ? 

•  What  determines  the  type 
of  lug  be  selected? 

•  What  are  the  dangers  of 
haphazard  selection  of 
types  of  terminals? 

•  Why  are  ring-tongue  ter¬ 
minals  almost  universally 
used  in  aircraft,  instead 

of  spade  terminals,  especial¬ 
ly  around  engine  or  nacelle 
areas? 

•  What  determines  the  sleeve 
size  reouired  at  the  wire- 
end?  What  determines  the 
terminal  ring  hole  size? 

•  What  are  the  hazards  in 
-electing  oversize  lugs  at 
the  wire  end?  At  the  con¬ 
nect  ing  v nd? 

•  I low  is  a  wire  stripping  tool 
u  s  ed  ? 

•  Why  is  a  stripping  tool  better 
than  a  knife  for  wire  strip¬ 
ping? 

•  What  are  the  advantages  of 
using  crimped  lugs  instead 
of  snider  lugs,  especially 
in  eng  me  areas > 


•  What  is  the  irnpottai.ee 
of  using  file  correct 
crimping  tool  for  a  spe¬ 
cific  kind  of  lug? 

•  Where  can  instruction-,  be 
found  foi  attaching 

s o  1  der e d  t  er m inals? 

Crimped  terminals? 

Special  precautions.  •Why  must  special  crimping 
tools  be  used  fur  aluminum 
terminals? 

a.  Aluminum  ter-  •Why  is  a  special  paste 

minals.  specified  for  aluminum 

terminals? 

b.  Insulating  sleeves.  •When  terminals  are  not 

pre-insulated,  Low  is  in¬ 
sulating  sleeving  installed? 

Splicing  w-ire  or  •’Why  is  splicing  uf  wires 

cable.  to  be  avoided  w  hen  pos¬ 

sible,  especially  around 
engines? 

•  Why  arc  splices  not  per¬ 
mitted  in  most  fire  de¬ 
tector  circuits  around  en¬ 
gine  areas? 

•  Where  are  splices  per¬ 
mitted  around  engines  and 
how  must  they  be  protected 
against  vibration? 

Preparation  of  •When  stripping  cable  for 

wires.  splicing,  how  many  wires 

may  be  cut  or  kriicked? 

•  When  insulation  of  a  cable 
has  been  damaged,  how  far 
back  should  the  cable  be 
stripped? 

•  What  types  of  insulation 
are  permitted  around  en¬ 
gines? 

Types  of  splices.  •What  is  the  difference  be¬ 

tween  a  preinsulated  and 
non-insulated  splice  con¬ 
nector  ? 

•  What  tvpe  of  tool  is  neces¬ 
sary  to  make  an  acceptable 
splice,  with  a  crimped 
splice  connector? 

•  What  must  be  provideo  lor 
insulation  of  non-insulated 
spliced  connectors  when 
used  in  powerplant  areas? 

•  Why  arc  solder  splices 
considered  as  temporary  an- 
not  recommended,  especial¬ 
ly  around  engines? 

Bonding  jumpers.  *What  kinds  of  metal  arc 

used  for  bonding  jumper 
straps? 
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•  •'  '.err  are  v.  "Of  er  m  r.tp-- 

•  ■'  h.u  i  pr  .'I  h  »:i. .J  dig 
st'  ,ij".  arc  a  a.all\  Used 
. < * « :  turbine 

•  iluw  oca:.  must  .itiachmenr 
"Jrl .*«. c  .  he  t * >r  bonding 

•  ’is'i.u  is  tlx-  maximum  re- 

•  istario-  .iiliiAo:  fur  anv 

j  i:  i;- pc  r  v  i-mtts  tioli? 

•  '/.here  is  the  resistance 

•  if.  >w  ! s  the  act  area  tv’ 
he  prepared? 

•  H<w  are  engines  hop.  led  ro 
their  mounting  structure  to 
assure  a  good  ground? 

•  iiere  arc  the  instructions 
i« -und  i * »?  met  funis  ■  •! 
hvonimr  attachment  at  fire- 
w  a’ls  <>:  .  uwi;  ng  ? 

•  '.Visit  t.  pt  •••  ot  insulation 
ar«  pern- is s» bit*  in  areas 
arc  ;  ..ircraft  engines? 

•  s.\  hv  is  sr:alid<  d  cubic 
usu.»r  '.se  '  in  engine 
clecrriva!  ysterns  wiring? 

•  Vit  a  ’..pc  >r  Miielding  i" 
t.  %e« :  an.:  w  r *.  r 

•  H'-ov  e.ifi  . * ! *.i riii * .i; r:i  wire 
he  idee*  :rieii  wi*  };out  i  ti- 
.[’(•a  1 1 :l*  a  c  r«*  .-s  .ect  ion? 

•  f».»w  .  ••  riu  wire  siMe  be 
uet  ermine  : 

•  What  :.s  utibfuc  about  thermo- 
‘  ‘'nj'le  w  T  :  V  ? 

•  V.  i,  u  -  tic  :  urpu  -i  »»f  c«*n- 
.iu;:  f  or  =  ic  v  t  r :  c  w  :  r  i  ng 

at  -urn:  an  aircraft  power- 

I  J-«nr: 

•  .  h'*'T  a  >v  • » :  1 1  c  .  r :  mu  w  it  trig, 
h  sins:!  ;  t cables  he 

I  ..  Icii  ■  >  .f  of  t  i;e  v -oriJuit  ? 

•  ■  :.ar  ;  ;o\  isji-i.  should.  he 
::  a.k  t»;  .»  ;  i  v  *.;  e  ur 

e  ai.e  tx>  j ' i !  i  i  he  r c- 
|  ha.  rllii’i'  w  Of  till .  Ug  h 
l  : .c  v  >  :i  ‘  . :f  ' 

• ;.,a*.  t!*:  i  ■n.h.it  need 

t"  he  v  a  atw-.i  .Uh  f  tile  .*M 
wiring  *.a  '  been  remuvedr 

•  ic.  r i . ;  •  m-  •<  ». ;  ::  leal  in 
«.  r.g ;  nc  a:  ca  s  r 

•  Mow  i.  an  r  he  :  ri*.i  dc  "f  r  K- 
C"i*.liMt  he  v  c.i:n*d? 

•  H-*w  man*.  u;rc«  »-r  •  af»ie‘- 

: . v > •. i .  u..  pi.i  -el  t  hrough  at 


■  i.  fiheck  for  correct 
circuit  continuity. 


•  fhw  a:<  the  v,  ire  .  prer  - 1 r ^ •  1 
ro  aid  in  easing  ->f  puli  in? 
through? 

•  Whet:  should  terminals  he 
installed  on  the  wiring? 

•  What  equipment  may  he 
used  to  check  the  circuit 
continuu  v? 

•  ilow  can  voltage  drop 
measured  across  the  ground 
return  path  bo  used  for 
determining  integrity  of 
grounds? 


b 


(  hi  k  f!t‘  v.  v 
Did  the  student: 


Select  and  install 
five  sol dei  type  ter¬ 
minal  lug  s  on  various 
sices  of  copper  air¬ 
craft  w  ire  or  calms 
Select  and  install 
eight  crimp  type  ter¬ 
minal  lugs  on  copper 
wire  and  cable  and  at 
least  two  crimp  lugs’ 
on  aluminum  cable. 


Male  five  splices 
with  crimp  type  con* 
nectors,  two  of  which 
are  r.vn-insulated. 
Select  and  install  five 
bonding  jumpers  to 
bund  selected  aircraft 
engine  eiectric.il  coin* 
pnnents  which  require 
bond]  ng. 


Prepare  a  list  showing 
idem  ific.it  ion  data  }  or 
fen  ditfcient  samples 
of  aircraft  electric 
cables  used  around  re- 
.  i procuring  and  turbine 
eng i nes. 

Remove  damaged  wiring 
from  a  conduit  which 
has  ar  least  two  bends. 
Prepare  replacement 
v.  i ring  for  installation. 


•  Properly  strip  and  prepare 
wire  or  cable? 

•  h’se  suitable  solder  iron? 

•  Tin  the  wire  and  inside  of 
cup-  before  inserting  wire? 

•  Select  correct  crimping 
tool  for  each  type  of 
crimp  lug? 

•  Strip  proper  length  of  in¬ 
sular  ion? 

•  ('heck  for  wiie  being  visibie 
in  inspection  hole'' 

•  (.\sc  aluminum  lugs  for 
aluminum  cable? 

•  I  sc  anti-corrosion  com¬ 
pound  in  each  aluminum  lug? 

•  1st*  proper  crimping  tool? 

•  Install  adequate  insulated 
sleeving  on  wire  before  in¬ 
stalling  connector? 

•  Tie  sleeving  at  each  end 
after  sliding  over  connector? 

•  Make  proper  choice  of  copper 
or  aluminum  bonding  jumper 
fur  each  component? 

•  I ’sc  more  than  one  jumper 
where  needed  to  carry  re¬ 
quired  current? 

•  (  heck  lor  r\pe  of  insula¬ 
tion,  kind  and  size  of  wire 
for  cac b  s amp le > 

•  Identify  shielding  on 
samples  of  shielded  wire? 

•  Pisi  "iincct  all  wires  before 
pulling  from  v  o  rid  nit > 

•  Pull  through  a  snake*" 
wire  or  rope  attached  to  one 
(if  the  wires  being  removed? 

•  Tic  '  snake"  securely  to  all 
w  ires  to  be  pulled  through? 
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I '.st*  “sM.lk’t*"  to  puli 
wiring  through  the 
conJuit . 

Install  terminals,  on 
wires  and  connect  to 
terminal  strips  in 
i unction  boxes,  one  of 
^  hich  is  of  a  t vpe  to 
he  mounted  on  an  en¬ 
gine  support  member 
or  brace. 

Make  continuity  c  heck 
of  each  circuit  for  be¬ 
ing  correctly  connected. 


•  Powder  or  wax  wires  for 
ease  of  pulling  through?' 

•  < J lit  ali  wiring  with  suffi¬ 
cient  length  to  allow  for 
installing  terminals  and 
making  neat  connections 
at  terminal  strips? 

•  Pull  all  wires  through  con¬ 
duit  together* 

•  (.  sc  proper  terminal  lugs 
and  tools  lor  making  ter¬ 
minals? 

•  Route  all  wires  for  a  neat 
in st a  11  at  ion* 

•  (.ounect  all  wiring  in  ac¬ 
cordance  with  circuit 
diagrams? 

•  Use  suitable  test  equip¬ 
ment  for  making  continuity 
checks* 

•  Use  voltage  drop  method 
for  checking  integrity  of 
bonding  jumpers? 


hf.  r>  ;/.-/■ 


f^uick-d Jsci- riMec  t 
connector  t erminoiog 

a.  P  i  ugs  and  re  cep' 
tael  e  s . 

b.  Male  and  female. 

c.  Pins  and  sockets 


Classes  of  connectors 
as  g  iven  in  A( ik!  />- 


thf-  piUir  :  w  hi ,  .  ■-  I  he 

receptac  !r " 

•  '<Vh.it  vjet er Joint* wi;et -ief 
a  plug  or  jcc'-pr.,,.  ie  :> 
male  -T  f emu i«; ' 

•  i'lx plain  tht  diilerc  se  be¬ 
tween  p  ■ : ;g  •'  and  *e cep- 
rat  Ses,  and  f  -  a  ad 

soc  ket s  iii  •  t.ci  r  "T  ■  . 

•  \» bar  :>  the  difference  he- 
■  ween  r  ’  r<  -a-. it ■  •  :f<  •  rwi  <;r- 
lock  «  Jifiect  it 

•  N.i.ii-  aiT.-aff  p«.wer- 

r  l.inr  ,  <  f  y:  :t  k-di-.- 

.•  'an*'*:  *  o  ■:  e,  ’. « >r  s  .Hi  J 

c  'as-  i  :  >  a:  veto;  require .1 

tor  t  a  di. 

•  M\ j  hi 1 1  :  *ap- ' sr  .  ’ 

having  rubber  or  neoprene 
inserts  around  the  pins 
and  s iiKfi.t. 


rsp  oh  orirK  ms(  onnhct  mlmgtrk  al  cos- 

Sli(  TORS  AND  (  HARACTMRIST1CS  OF  HIGH-  AMD 
LOW-TMNSION  ML  METRICAL  WIRING. 

^SEGMENT  E,  . .  E  C  E  L  1  5 


Student  Performance  Cio.il 

•  Given-’ 

Written  information,  AC.  -13.13-1  or  equivalent 
publication,  questions  with  multiple  choice  an¬ 
swer*'  concerning  the  use  of  quick-disconnect 
plugs  and  receptacles,  samples  of  aircraft  con¬ 
nector  plugs  and  mating  receptacles,  samples  of 
high-tension  and  low-tension  wire  for  electrical 
wiring  associated  with  aircraft  engines. 

•  Performance: 

The  student  will  select  answers  for  la  questions 
dealing  with  the  use  <>f  aircraft  electrical  quick- 
disconnect  plugs  and  receptacles  used  in  power- 
planr  areas,  methods  of  sealing  against  fluids  and 
vapors,  checking  and  care  of  pins  and  sockets, 
tightening  and  securing  or  safecying  quick-disconnect 
connectors,  and  purposes  of  various  types  of  inserts, 
seals,  siecves  and  grommets  used  in  plugs  and  re- 
*.  epracles.  He  w  ill  write  labels  showing  type  and 
p;-»bab)e  uses  fur  H  samples  of  high-arid  low-tension 
air*  tufr  engine  electric  wiring  cable  inc  luding 
'hrrm* *i  ouplt*  wire. 


r  answers  f ■  *r  ten  questions.  Write  cor- 
•  .  tbe’.s  o  at  least  4  samples  each 

.«  *{■  :  • :  ■  Wire. 


Wire  connection, 
a.  Solder. 


Crimped. 

Pin  and  socket  locator 
identification  Jcm?«-S 
or  numbers. 


Clauses  for  mal¬ 
functions: 

a.  Wires  frayed  or 
broken. 


b.  Pins  bent,  broken 
off.  or  loose. 


c .  'soc  kers  enl.iiged 
or  corroded. 


•  Mxplain  i  he  meaumg  ■.  r 

vapor  proof”  connectors. 

•  How  do  connecters  for 
thermocouple  wiring  differ 
from  other  connectors? 

•  Gompuro  the  advantages 
and  disadvantages  of  sol¬ 
dered  ano  cr.mpcd  wire 
connect  ion>  and  connectors 
i  n  e npi no  and  na ce  1  i e  a: ea  s 

•  What  special  tools  are  re¬ 
quired  for  crimped-type 

v  nnectors? 

•  hv  v,  :,.u  methods  are  pin 
and  socket  locate;  letters 
or  numbers  prov  •  '  on 
piags  and  receptacles'" 

•  When  locators  .ire  unread¬ 
able.  how  caii  wire  numbers 
be  used  to  locate  desired 
pins  or  si.-eker*  : 

•  What  is  the  ha/..»;d  of  too 
frequent  J i.-u  ■  sembi v  of 
cornecr.  i--  foi  iiispe-.rion? 

0  i*  ’mt  i’m  .< t  uncr  i  on <  j*  <. 
probable  from  eng  rie  vibra¬ 
tion  v  an  sc  -■ > 

•  ’.Uiat  fault  is  usu.illv  m.di- 
i  ited  bv  an  arced'  or  burnt 
pin? 

•  What  precautions  must  be 
C. ik.cn  when  sir  a  lght  en  mg 
hr  nr  pm  >? 

•  Whar  ses  a  socket  to 
become  enlarged? 
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orn  or  correvieu 


and  -uf ii  y:  rig 


It; nTf  i.si  l.i^h-tcns 


hug. on  in  strunifif  a- 
{ ion  v.  ;  r mg . 


•  wi'v  is  corrosion  more 
libelv  in  connectors  fh.it 
go  through  :he  tire  wall? 

•  It  corrosion  is  present, 
on  a  pin,  what  should  be 
done  about  its  muting 
socket  ? 

•  What  i v  the  proper  repair 
procedure  tor  a  pin  worn 
bevond  limits? 

•  How  should  corroded  pins 
be  cared  for? 

•  What  causes  fraved  or 
broken  wires  at  the  shell 
mleC 

•  'A!'. it  causes  swollen  or 
s*  tec  f.ed  insulae ion  in 
‘•nyine  areas? 

•  A'icit  be  provided 

to  protect  the  wires  at 
the  inlet?  At  the  pin  or 
.0‘v.ket  connection? 

•  How  should  a  threaded 
connector  be  tightened* 

H«  w  t  ig  In  ? 

•  What  should  be  provided 
to  assure  a  threaded  con¬ 
nector  nor  vibrating  loose? 

•  Tin  is  tins  more  critical 
■hi  engine  electrical  con¬ 
nectors? 

•  How  are  twist  lock  or 
bavonet  tvpe  connectors 
secured? 

•  Whv  .ire  twist  lock'  or  bavo¬ 
net  types  seldom  used  in 
engine  areas? 

•  How  should  a  safer v  wire 
be  installed? 

•  What  arc  r  lie  rwo  principal 
purpose.^  of  shielding? 

•  Wh.it  corona  and  what 
does  a.  indicate? 

•  ’Ah at  t *.  pc  of  ignition  wire 

i  an  be  used  to  reduce  radio 
mtcrtcrcn.  <  without  the  use 
of  duel -ling  f 

•  Why  are  turbine  engine 
ignitor  leads  even  more 
critical  as  to  insulation 
and  shielding  than  re¬ 
ciprocating  engine  spark 
j  1  ug  Usuis '* 

•  Win  is  wiring  f>*i  engine 
instruments  usual Iv  either 
slat.  !  >.k  •  I  f  |  p  I  ondli  11  , 
rsj  s.d.u  t . .  r  turbine  er>- 


Luw-t  elision  wiring 
ifi  engine  areas. 


a.  Insulation. 


•  What  methods  of  securing 
are  used  for  engine  instru¬ 
ment  wiring? 

•  Why  is  the  insulation  re¬ 
quired  for  engine  electrical 
low -tens  ion  wires  more  cri¬ 
tical  than  in  most  areas  of 
an  aircraft 5 

•  Compare  the  insulation 
needs  of  208  volt  3  phase 
cable  with  high-tension 
cable  and  14/28  volt  engine 
wiring. 

•  Why  should  all  ignition 
wiring  be  well  shielded- 
preferablv  double  shielded? 

•  What  is  the  primary  purpose 
of  shielding  for  AC.  cable? 

•  What  «s  the  reason  rim  low- 
tension  ignition  primary 
wires  need  to  be  better  in¬ 
sulated  than  or  her  electrical 
system  wires? 

•  What  special  kinds  of  metal 
are  used  for  thermocouple 
leads? 

•  What  level  of  voltage  and 
current  is  carried  bv  thermo¬ 
couple  wire? 

•  What  is  trie  normal  repair 
procedure  for  a  broken 
thermocouple  wire? 

•  Whv  must  thermocouple 
wires  be  kept  at  their  ori¬ 
ginal  length  when  repaired 
or  replaced? 


INSTALL  AND  WIRE  SOLENOID  OPERATED 
SWITCHES,  DETERMINE  CAUSES  AND  EFFECTS 
Cl-  SOLENOID  SWITC  H  CHATTER. 


t-.  Shielding. 


Low-tension  ignition 
primarv  wiring. 


riiennocouple  wiring. 


(SEGMENT  F,  LEVEL 


.student  Performance  Coal 


Written  information  concerning  aircraft  solenoid 
switches,  an  aircralf  or  mock-up  with  power  source, 
and  in  .tiro aft  component  to  be  controlled  bv  a 
seder. oid  switch,  samples  of  .solenoid  switches  and 
rHavs  which  have  been  subjected  to  switch  (.h  ater 
m  varying  degrees  of  severity. 


m 


0  Performance: 

The  student  will  install  a  solenoid  operated  switch 
and  connect  it  from  a  power  source  to  an  engine 
electrical  component  with  appropriate  control  cir¬ 
cuit  and  circuit  protection  devices.  He  will  in¬ 
spect  five  solenoid  switches  and  relays  which  have 
been  damaged  to  varying  degrees  by  switch  chatter 
arcing,  list  the  probable  causes,  extent  of  damage 
and  repairability  for  each  sample. 


•  Standard: 

The  solenoid  switch  will  be  installed  in  accordance 
with  specif  ications  provided  and  the  component  it 
controls  will  operate  correctly  when  the  solenoid 
switch  is  energized.  Cause,  extent  of  damage, 
and  repairability  will  be  correctly  listed  for  at 
least  four  solenoid  switches  inspected. 


Key  Points 


Feedback 


Solenoid  operated 
switches. 


Solenoid  switch 
chatter  causes. 


Symptoms  and  effects 
of  solenoid  chatter. 


Preventative  or 
corrective  action. 


#What  is  the  need  for  a  sole¬ 
noid  operated  switch? 

•  What  engine  components  are 
usually  controlled  by  sole¬ 
noid  operated  switches? 

•  Where  is  the  solenoid  switch 
usually  located  in  relation 
to  the  component  it  controls? 

•  How  can  the  current  ratings 
for  the  switch  contacts  and 
the  operating  coil  be  de¬ 
termined? 

•  How  can  the  wire  size  re¬ 
quirements  be  determined? 

•  Name  three  causes  for  sole¬ 
noid  switch  chatter. 

•  Why  will  low  voltage  or  an 
over  tensioned  spring  cause 
similar  chatter? 

•  What  are  some  symptoms  of 
solenoid  chatter  in  an  air¬ 
plane  starter  circuit? 

•  What  type  of  damage  to  the 
contact  surfaces  usually 
results  from  chatter? 

•  What  can  cause  the  contacts 
to  fail  to  open  after  exces¬ 
sive  contact  chatter? 

•  Why  is  a  capacitor  often 
recommended  to  reduce 
arcing  or  pitting  of  contacts? 

•  Where  can  information  be 
found  for  proper  adjustment 
of  solenoid  spring  tension? 

•  How  can  contacts  be  cleaned 
or  dressed  to  make  temporary 
repairs? 


Checking  operation 
of  a  solenoid  operated 
switch. 


•  What  is  the  primary  check 
for  the  operation  of  a 
solenoid  switch  circuit? 

•  At  what  steps  of  the 
operation  should  the  con¬ 
tact  points  be  checked 
for  proper  operation  and 
condition? 

•  How  can  voltage  drop 
across  the  contacts  be 
used  as  a  check  of  opera¬ 
tion? 


Activities 


Check  Items 
Did  the  student: 


Install  a  solenoid 
operated  switch  on  an 
aircraft  or  mock-up. 
Connect  it  to  an  engine 
electrical  component, 
to  a  power  source,  and 
to  a  control  switch 
with  appropriate  cir¬ 
cuit  protection  devices. 
Check  for  proper  opera¬ 
tion  of  the  component 
and  the  solenoid 
switch. 


Inspect  samples  of 
solenoid  switches  and 
relays  with  damage 
from  contact  chatter. 
List  the  extent  of 
damage,  probable 
cause  of  chatter,  and 
repairability  of  each 
sample. 


•  Determine  current  require¬ 
ments  and  select  wire  of 
proper  size  from  wire 
tables  in  AC  43.13—1? 

•  Use  acceptable  connecting 
techniques  for  the  wiring? 

•  Select  fuses  ox  circuit 
breakers  of  correct  rating 
for  the  wire  used? 

•  Check  operation  of  the 
component  under  normal 
load? 

•  Check  contacts  for  proper 
closing  and  opening  of 
contacts  and  absence  of 
excessive  arcing? 

•  Check  type  of  damage? 

•  Check  for  incorrect  spring 
tension? 

•  Check  extent  of  pitting  of 
contacts? 

•  Check  for  improper  align¬ 
ment  or  seating  contacts? 

•  Check  for  integrity  of  con¬ 
tact  wiring  and  connections; 


21.  REPAIR  ENGINE  ELECTRICAL  SYSTEM 

COMPONENTS.  (EIT  =  19.5  hrs.,  T  =  11.0  hrs., 
L/S  =  8.5  hrs.)  4  segments 

(UNIT  LEVEL  2) 


USE  SERVICE  MANUALS  AND  PARTS  CATALOGS 
TO  LOCATE  PROCEDURES  FOR  REPAIR  OR  RE¬ 
PLACEMENT  OF  ENGINE  ELECTRICAL  SYSTEM 
COMPONENTS  AND  TO  OBTAIN  PART  NUMBERS 
FOR  REPLACEMENT  PARTS. 

(SEGMENT  A ,  LEVEL  2) 


Student  Performance  Goal 
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•  C  .  cm: 


A  manufacturer’s  service  manu..  and  parts  catalog 
for  a  specific  aircraft,  and  a  list  f  two  faults  in 
engine  electrical  systems  and  t!  .  c  defective  en¬ 
gine  electrical  components  applicable  to  the  spe- 
c.iied  aircraft. 

•  Performance: 

The  student  will  use  the  .ervice  manual  provided 
to  locate  procedures  for  repair  of  the  faults  listed 
and  replacement  of  the  def'-ctivc  '  irts,  listing  all 
reference  pages.  He  will  c  the  parts  catalog  pro¬ 
vided  to  list  the  part  number  and  nomenclature  for 
parts  needed  for  the  engine  electrical  components 
to  be  replaced. 

•  Standard: 

At  least  80  percent  of  the  redolence  pages  will  be 
correctly  listed  and  70  percent  of  the  parts  needed 
w  ill  be  correctly  listed  as  to  part  number  and  nomen- 
c'at ure. 


Ko\  Paints 


I'ccclbitck 


Using  service 
manuals. 


Procedures  for  com¬ 
ponent  repair  or 
adjustment. 


•  What  is  meant  by  repair  of 
a  system.-1 

•  Why  is  some  descriptive 
information  usually  provided 
in  service  manuals  for  each 
electrical  system  and  its 
components? 

•  How  can  trouble  shooting 
charts  be  used  to  assist 
in  repairing  in  • 
electrical  system? 

•  What  is  the  importance  of 
understanding  the  org  li- 
zation  of  material  an 
method  of  indexing  f>  r  a 
manufacturer's  service 
manual? 

•  When  an  electric.  1  com¬ 
ponent  may  be  rep.  ired, 
how  is  this  indicated  in 
the  manual? 

•  If  the  manual  only  provides 
replacement  and/or  adjust¬ 
ment  procedure,  what  as¬ 
sumption  is  to  be  made 
concerning  possibility  of 
repairing  the  component, 
except  in  a  specialized 
shop? 


Locating  informat --'n 
for  repair  or  replace 
ment  of  engine  elec¬ 
trical  components  not 
shown  in  Engine 
Accessories  chapters. 


Use  of  parts  catalogs. 


Arfii  Hies 


Use  the  service 
manual  and  parts 
catalog  for  a  specific 
aircraft  to  locate  and 
list  page  references 
for  repair  information 
and  procedures  for  two 
faulty  engine  electric 
systems  and  to  locate 
replacement  procedures, 
parts  numbers,  and  no¬ 
menclature  for  three  de¬ 
fective  engine  electrical 
component  s. 


•  When  procedures  are  given 
for  replacement  of  an  elec¬ 
trical  component,  why  is 
removal  always  covered 
first  and  installation  only 
covered  when  it  differs  from 
the  reverse  of  removal? 

•  If  detailed  step-by-step 
procedures  are  given,  how 
important  is  it  that  they  be 
followed  explicitly? 

•  Why  are  procedures  for  re¬ 
pair  or  replacement  of  en¬ 
gine  electrical  components 
often  found  in  the  electri¬ 
cal  section  of  a  manual? 

•  Where  will  all  electrical 
circuit  diagrams  for  engine 
electrical  components  be 
found? 

•  Why  are  certain  engine  elec¬ 
trical  components  covered 
in  the  Air  Conditioning 
section  of„some  manuals? 

•  What  are  the  methods  of 
indexing  a  parts  catalog? 

•  How  can  the  pans  nomen¬ 
clature  be  found  if  only  the 
part  number  is  known? 

•  What  is  the  purpose  of  parts 
breakdown  illustrations  and 
listings?  How  are  they 
used? 

» T  hnv  A  'r  ■  irt  s  r  -M  'aL, 

usually  show  what  addi¬ 
tional  hardware,  seals,  etc., 
may  be  needed  for  a  com¬ 
ponent  replacement? 

Check  Items 

Did  the  student: 

•  Properly  use  the  service 
manual  index  to  find  page 
numbers  needed? 

•  Include  trouble  shooting  in¬ 
formation  in  repair  refer¬ 
ences  for  system  repairs? 

•  Use  the  parts  catalog  alpha¬ 
numeric  index  properly? 

•  List  all  associated  hard¬ 
ware,  seals,  etc.,  that  mav 
be  needed  for  each  com¬ 
ponent  replacement? 


CHECK,  TROUBLESHOOT  AND  REPAIR  AN  AIR¬ 
CRAFT  DUAL  DC  GENERATOR  ELECTRICAL 
SYSTEM. 

(SEGMENT  B,  LEVEL  2) 

Student  Performance  Goal 

•  Given: 

Written  information,  manufacturer’s  instruction 
manual,  an  aircraft  or  mock-up  with  an  operative 
DC  dual  generator  system,  appropriate  tools  and 
test  equipment. 

•  Performance: 

The  student  will  read  and  record  voltage  and  out¬ 
put  current  for  each  generator  at  various  RPM, 
adjust  the  voltage  regulators,  adjust  load  equali¬ 
zation,  flash  a  generator  field,  check  the  opera¬ 
tion  of  the  reverse  current  cutout  relays,  locate 
and  correct  at  least  three  open  or  short  circuit 
malfunctions  introduced  by  the  instructor. 

•  Standard: 

All  procedures  will  be  performed  in  accordance 
with  the  information  and  specifications  provided. 

Key  Points  Feedback 

Compound  DC  generator  •Compare  single  and  multiple 
electrical  system  generator  systems  as  to 

components.  components  required. 

•  How  many  wires  are  normal¬ 
ly  connected  to  a  compound 
DC  generator? 

Voltage  regulators.  »Why  are  all  line  adjuscmencs 
usually  confined  to  voltage 
regulation? 

•  Why  is  it  preferable  to  use 
a  test  voltmeter  when  ad¬ 
justing  a  voltage  regulator 
instead  of  the  airplane 
voltmeter  (if  provided)? 

•  Why  should  a  generator 
system  be  operated  for  a 
specified  time  before  ad¬ 
justment  is  made? 

Equalizing  circuit  »In  multiple  generator  sys- 

and  adjustment.  terns,  why  must  all 

generators  be  operating 
and  connected  to  the  com¬ 
bined  electrical  load  be¬ 
fore  equalizing  adjustments 
are  made? 

•  Why  should  each  voltage 
regulator  be  checked  for 
being  set  to  the  same 
voltage  before  equalizing 
adjustments  are  made? 


Effect  of  residual  or  »What  will  be  the  effect  on 
stray  magnetism  in  a  generator  operation  of  a 
generator  field.  field  magnetized  in  reverse 

polarity? 

Flashing  the  field.  »What  is  accomplished  by 
flashing  the  field  of  a 
generator? 

•  When  is  ir  necessary  to 
flash  the  field? 

•  How  is  a  battery  connected 
to  flash  the  field  from  the 
regulator? 

•  What  is  provided  in  some 
regulators  to  keep  the  field 
polarized  properly  and  re¬ 
duce  the  need  for  flashing? 

Reverse  current  cut-  »What  is  the  purpose  of  the 
out  relays.  reverse  current  cutout  re¬ 

lay? 

•  When  does  it  operate? 

•  What  are  the  probable  re¬ 
sults  if  points  fail  to  open? 
Fail  to  close? 

Voltage  and  current  »When  a  voltmeter  is  pro¬ 
indication.  vided,  what  specific  volt¬ 
age  is  it  indicating? 

•  When  an  ammeter  is  pro¬ 
vided,  what  specific  cur¬ 
rent  is  being  measured? 

•  If  an  indicator  light  is 
substituted  for  meters,  how 
is  a  voltage  reading  ob¬ 
tained  for  voltage  regulator 
adjustment? 

Effects  of  open  and  »What  will  be  the  effect  on 
short  circuits.  output  current  of  an  open 

circuit  to  the  generator 

a.  Generator  field  field?  A  short  circuit? 

circuit.  »Why  is  the  field  circuit 

normally  protected  by  a 
circuit  breaker? 

b.  Reverse  current  »What  happens  to  a  genera- 

relay  circuit.  tor  when  reverse  current 

flows  into  it? 

c.  Equalizing  cir-  »On  a  system  with  load  or 

cuits.  current  meters,  what  will 

be  the  indications  of  a 
shotted  and  open  equali¬ 
zing  circuit? 

Activities  Check  Items 

Did  the  student: 

In  an  operating  dual  ^Provide  adequate  warmup 

DC  aircraft  generator  time? 

control  system:  *Use  test  voltmeter? 
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a.  Check  voltage  of 
each  generator 
output. 


b.  Check  output  cur¬ 
rent  of  each 
generator  while 
operating  in  paral¬ 
lel. 

c.  Check  output  of 
each  generator 
separately. 


d.  Adjust  voltage 
regulators  and  use 
a  battery  to  flash 
the  field  from  the 
regulat  or. 

e.  Adjust  equalization. 


Use  test  equipment 
and  troubleshooting 
procedures  to  locate 
three  different  open  or 
short  circuit  malfunc¬ 
tions  introduced  by  the 
instructor. 


•  Check  system  voltmeter 
against  test  voltmeter  (if 
system  voltmeter  is  pro¬ 
vided)? 

•  Use  adequate  RPM? 

•  Read  meters  accurately? 

•  Use  test  ammeter? 

•Check  system  load  meter 

or  ammeter  against  test 
ammeter  (when  system 
meter  is  provided)? 

•  Reduce  load,  if  necessary 
to  not  exceed  rating  of  one 
generator? 

•  Cut  off  the  generator  not 
being  tested? 

•  Use  test  voltmeter? 

•  Follow  procedure  provided? 

•  Make  sure  both  generators 
are  operating  at  same 
voltage? 

•  Adjust  for  equal  load  on 
each  generator  while 
operating  at  same  RPM? 

•  Use  diagrams  and  instruc¬ 
tion  manual  to  assist  in 
locating  troubles? 

•  Use  continuity  check  to 
aid  in  locating  malfunc¬ 
tions? 


•  Standard: 

The  total  load  and  the  maximum  permissible  load 
will  be  determined  with  less  than  20  percent  error. 

Key  Points  Feedback 


Calculating  total  con-  •When  starting  and  running 
tinuous  electrical  load,  currents  are  both  specified, 
which  should  be  used  for 
calculating  continuous  load? 

•  When  a  motor  is  rated  in 
horsepower,  how  is  the 
approximate  electrical  load 
calculated? 

•  What  types  of  motors  or 
electrical  loads  should  not 
be  included  in  total  con¬ 
tinuous  load? 

Determining  maximum  »If  an  aircraft  has  two  60 
permissible  load  on  an  ampere  generators  with  80 
electrical  system.  percent  continuous  load 

rating,  what  is  the  maximum 
permissible  continuous  load 
in  amperes? 

•  How  can  the  total  continuous 
load  be  calculated? 

•  How  can  an  ammeter  be 
connected  in  the  generator 
output  circuit  to  check 
the  actual  load  with  all 
continuous  operation  units 
on? 


DETFRM1NATION  OF  APPROXIMATE  ACTUAL 
AND  MAXIMUM  PERMISSIBLE  CONTINUOUS 
LOAD  ON  AN  AIRCRAFT  ELECTRICAL  GENERA¬ 
TING  SYSTEM. 

(SEGMENT  C,  LEVEL  Z) 


Student  Performance  Goal 

•  Given: 

A  written  description  of  the  electric  system  of  a 
specific  aircraft,  a  chart  or  list  giving  the  electric 
current  requirements  for  each  electrical  component 
of  that  aircraft  which  was  designed  for  continuous 
operation,  and  manufacturer’s  specifications  for 
the  generating  system  or  equivalent  pertinent  in¬ 
formation. 

•  Performance: 

The  student  will  calculate  the  approximate  total 
continuous  load  on  the  aircraft  electrical  system 
with  all  components  operating  which  were  designed 
for  continuous  operation.  He  will  determine  the 
maximum  permissible  continuous  electrical  load 
which  may  be  imposed  on  the  aircraft  generating 
system. 


Activities 


Check  Items 

Did  the  student: 


Calculate  the  approxi-  i 
mate  continuous  total 
electrical  load  imposed 
on  an  aircraft  generating  i 
system,  when  the  indi¬ 
vidual  current  require¬ 
ments  of  each  continu-  i 
ous  operation  electrical 
component  is  given.  < 
Determine  the  maxi¬ 
mum  permissible  load 
which  may  be  imposed 
on  the  generating  sys¬ 
tem  of  the  aircraft. 


List  all  types  of  electrical 
components  which  may 
operate  continuously? 
Determine  current  require- 
mentsfor  all  such  com¬ 
ponents? 

Add  all  requirements  to 
arrive  at  a  total  load? 

Use  manufacturer’s  service 
manual  or  equivalent  infor¬ 
mation  to  determine  percent 
of  rated  output  which  the 
total  continuous  load  should 
not  exceed? 
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INSPECT,  CHECK,  AND  REPAIR  SOLENOID 
OPERATED  VALVES  FOR  ENGINE  PNEUMATIC 
FUNCTIONS. 

(SEGMENT  D,  LEVEL  2) 


Student  Performance  Goal 

•  Given: 

W  itten  information  or  manufacturer’s  service 
manuals,  a  solenoid  operated  turbine  engine 
starter  valve,  a  solenoid  operated  pneumatic 
control  valve,  and  a  solenoid  type  hold-in  switch, 
a  mock-up  with  power  source  for  operating  and 
checking  the  solenoid  valves  and  switch,  suitable 
rest  equipment,  tools  and  parts. 

•  Performance: 

The  student  will  inspect,  check,  and  repair  as 
needed  three  solenoid  operated  or  controlled  en¬ 
gine  accessory  components,  at  least  two  of  which 
are  inoperative  due  to  faulty  solenoid  operation. 

He  will  determine  cause  of  failure,  obtain  repair 
parts  needed  and  accomplish  repairs,  then  make 
any  adjustments  specified  in  the  manuals  provided. 

•  Standard: 

At  least  two  of  the  three  components  w  ill  be  proper¬ 
ly  checked  and  cause  of  trouble  determined  cor¬ 
rectly.  Procedures  will  be  correctly  followed  in 
accordance  with  information  provided. 


Turbine  engine  starter 
switcher  valves. 


Solenoid  hold-in 
switches. 


•  How  can  a  continuity 
check  be  made  for  the 
solenoid  coil? 

•  How  are  some  solenoids 
provided  with  a  manual 
override  ? 

•  What  action  is  performed 
by  the  solenoid  in  the 
starter  valve? 

•  How  is  a  manual  override 
usually  provided  for 
starter  valve  solenoids? 

•  How  can  the  position  of 
the  starter  valve  butter¬ 
fly  be  determined  visual- 
iy> 

•  How  can  a  hold-in  coil  be 
used  to  hold  a  push-in  or 
pull-out  switch? 

•  What  returns  the  switch  to 
its  normal  position  when 
the  holding  coil  is  de¬ 
energized? 

•  How  can  the  operation  of 
a  holding  coil  be  checked 
without  operating  the 
component  it  controls? 


Act  nit  ics 


Check  Items 
Did  the  student: 


Key  Points 


I'ccJhuck 


Purposes  of  solenoids 
as  used  in  pneumatic 
valves. 


Effects  of  power 
failure  on  a  solenoid 
valve  or  swdtch. 


Checking  operation  of 
solenoid  valves. 


•  What  action  is  performed 
by  the  solenoid? 

•  Explain  how  a  solenoid 
can  function  either  to  pull 
in  or  push  out  an  actuator 
shaft. 

•  How  is  a  spring  used  to 
return  the  shaft  to  the  de¬ 
energized  position  in  each 
type  of  solenoid  action? 

•  What  is  the  effect  of  the 
solenoid  action  on  the  pneu¬ 
matic  function  it  is  con¬ 
trolling? 

•  Why  does  the  solenoid 
actuator  shaft  return  to  its 
de-energized  position  when 
power  is  off? 

•  Why  are  most  solenoids 
operated  by  12  or  24  volt 


DC? 


•  How  can  a  solenoid  operate 
on  AC? 


Using  a  mock-up  with 
power  source,  inspect, 
check  and  repair  as 
needed  three  solenoid 
operated  or  controlled 
engine  accessory  com¬ 
ponents:  a  turbine  en¬ 
gine  starter  valve,  a 
pneumatic  valve  con¬ 
trolled  by  a  solenoid, 
and  a  solenoid  hold-in 


•  Check  the  proper  opera¬ 
tion  of  each  valve? 

•  Check  pneumatic  operation 
with  the  solenoid  override 
used  where  such  is  pro¬ 
vided? 

•  Check  operation  of  the 
solenoid  hold-in  switch 
with  and  without  electri¬ 
cal  power  connected  to  the 
hold-in  coil? 


type  switch.  •(.heck  continuity  of  each 

Procedures  for  repair  solenoid  coil  properly? 
or  replacement  of 
faulty  solenoids  or  re¬ 
lated  parts  will  be 
obtained  from  information 
provided  and  will  be 
followed  in  accomplishing 
repairs  and  making  any 
adjustments  needed. 
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ENGINE  INSTRUMENT  SYSTEMS 


22.  INSPECT,  CHECK,  SERVICE,  TROUBLESHOOT 
AND  REPAIR  ENGINE  TEMPERATURE,  PRES- 
SURE,  AND  RPM  INDICATING  SYSTEMS. 

(HIT  -  18  hr s. ,  T  -  11  hrs.,  L/S  =  7  hrs.) 

6  segments 

(UNIT  LEVEL  3) 


OI’KRATING  PRINCIPLES  AND  INSTALLATION 
PRACTICES  OF  TEMPERATURE  INDICATING 
SYSTEMS  FOR  AIRCRAFT  ENGINE  INSTRUMEN¬ 
TATION. 

(SEGMENT  A,  LEVEL  1) 


Student  Performance  Goal 


•  C  iiven: 

Written  information,  samples  of  thermocouple,  re¬ 
sistant' e  rat  iometcr,  and  vapor  pressure  types  of 
temperature  indicating  systems,  questions  with 
multiple  choice  answers. 

•  'Yii'ornunce: 

!  :  udent  will  select  answers  to  15  questions 

concerning  the  ident  if  .cation  of  each  type  of  tem¬ 
perature  indicating  system,  the  operating  principles 
of  each  type,  applications  for  which  each  type  is 
most  suitable,  and  installation  practices  for  each 
type. 

•  Standard: 

Select  at  least  11  correct  answers. 


Key  Points 


Feedback 


Engine  related  appli¬ 
cations  of  temperature 
indicating  systems. 


Operating  principles 
of  temperature  indi¬ 
cating  systems. 


•  How  much  information 
about  engine  operation 
can  be  derived  from  tem¬ 
perature  indication? 

•  Describe  the  relative  tem¬ 
perature  ranges  associated 
with  each  of  the  following: 

a.  Cylinder  head  tempera¬ 
ture. 

b.  Carburetor  intake  air. 

c.  Oil  temperature. 

d.  Exhaust  gas  tempera¬ 
ture. 

•  What  are  the  basic  prin¬ 
ciples  of  operation  for  each 
of  the  following  types  of 
temperature  indicating 
systems: 

a.  Thermocouple? 

b.  Resistance/rat  iometer? 

c.  Vapor  pressure? 


Installation  practices, 
a.  Thermocouple  type. 


b.  Resistance/ratio- 
meter  type. 


c.  Vapor  pressure 
type. 


•  Why  are  thermocouple  type 
indicators  best  suited  for 
high  temperature  applica¬ 
tions  such  as  cylinder  head 
and  exhaust  gas  tempera¬ 
ture  indicators? 

•  Describe  the  special  wiring 
requirements  for  a  thermo¬ 
couple  temperature  indica¬ 
ting  system? 

•  What  effect  would  the  use 
of  copper  wire  have? 

•  Why  is  splicing  or  ground¬ 
ing  of  either  thermocouple 
wire  prohibited? 

•  Why  are  two  wires  used  in¬ 
stead  of  using  the  airplane 
body  for  return? 

•  At  what  point  is  the  nega¬ 
tive  w'ire  grounded  to  the 
airplane  body? 

•  What  is  the  source  of  power 
for  a  resistance  type 
system? 

•  Why  is  a  vapor  pressure 
type  system  seldom  used  in 
multi-engine  aircraft? 

•  What  precautions  must  be 
observed  with  respect  to 
the  Borden  tube  and  trans¬ 
mission  tube? 

•  Where  and  how  would  a 
vapor  pressure  temperature 
bulb  be  installed  in  an  oil 
temperature  system? 


CHECK,  TROUBLESHOOT  AND  REPAIR  THERMO¬ 
COUPLE  AND  RESIST ANCE/RATIOMETER  TEM¬ 
PERATURE  INDICATING  SYSTEMS. 

{SEGMENT  B,  LEVEL  3) 


Student  Performance  Goal 
•  Given: 

Manufacturer’s  troubleshoot ing  manuals  or  equiva¬ 
lent  written  information,  an  operative  engine  or  a 
mock-up  having  thermocouple  and  resistance  Tat  io¬ 
meter  types  of  temperature  indicating  systems  in¬ 
stalled  and  operative,  instrument  rest  equipment 
and/or  a  voltohmmeter. 


•  Performance: 

The  student  will  measure  the  resistance  of  the 
thermocouple  leads,  determine  the  causes  of 
erratic  indications  and  inverse  reading  in  a  thermo¬ 
couple  temperature  indicating  system  and  an  off- 
scale  reading  in  a  ratiometer  temperature  indicator, 
and  apply  markings  to  the  glass  face  of  engine  in¬ 
struments  to  show  operating  limits. 

•  Standard: 

All  work  will  be  performed  in  accordance  with  the 
procedures  provided.  Malfunction  causes  will  be 
in  agreement  with  troubleshooting  information  pro¬ 
vided. 

Ke\  1‘ijtnls  ifcdhuck 

Thermocouple  tem-  •What  is  the  source  of  power 

perature  indicating  in  the  indicating  circuit? 

system  troubleshooting.  .Should  the  circuit  have  rela- 
tiveiv  low  or  high  resistance? 

»Whv  is  an  erratic  resistance 
reading  a  cause  for  concern? 
Causes  of  incorrect  .W'hat  is  the  most  likely 
indications.  cause  for  an  erratic  reading? 

•  What  is  the  cause  for  an 
inverse  reading  in  the  in¬ 
dicator? 

•  What  rvpe  of  reading  will 
result  from  shorted  leads 
into  the  temperature  probe? 

•  What  effect  will  a  short  of 
the  leads  at  the  indicator 
have? 

Resistance  ratio-  •What  is  the  source  of  power 

merer  temperature  tor  a  resistance,  rat  lometer 

indicating  system  type  indicating  system- 

troubleshooting.  »How  is  a  ratiometer  indi¬ 

cator  adjusted  for  low  and 
high  scale  limits? 

•  What  will  be  the  effects  of 
a  short  or  an  open  at  the 
temperature  probe? 

•  What  will  be  the  effects  of 
a  short  or  open  at  the  in¬ 
dicator? 

•  What  would  be  the  effect 
of  an  open  circuit  at  the 
ground  connection? 

Application  of  mark-  «What  is  the  purpose  for  the 
ings  to  glass  faces  of  application  of  marks  on  the 
engine  instruments.  glass  face? 

•  What  is  the  significance  of 
ted,  vellow  and  green 
colored  marks? 

•  How  is  the  correct  size  and 
position  for  each  mark  de¬ 
termined? 


•  What  is  the  reason  for  a 
slippage  mark  and  how  is 
it  installed? 

Activities  Check  hems 

Did  the  student: 

On  an  operating  en-  .Perform  correct  pre-starting 
gine  or  mock-up  with  and  starting  steps,  if  an 
thermocouple  and  re-  engine  was  used? 
sistance/rat iometer  .Correctly  set  up  power 
temperature  indicating  for  the  mock-up,  if  used? 
systems,  determining  .Determine  causes  for  mal- 
causes  for  erratic  functions  specified,  by- 

thermocouple  indi-  creating  poor  and  reversed 

cator  readings,  inverse  connections  in  the  wiring 
reading  at  the  indicator  for  the  temperature  indi- 
and  measure  the  circuit  eating  systems? 
resistance  of  the  leads  .Check  resistance  of 
to  the  thermocouple.  thermocouple  leads  with 

Determine  cause  for  and  without  the  probe 

off  scale  readings  in  and  indicator  being  con- 

the  resistance/ratiO-  nected? 

meter  indicator  and  »Use  engine  operating  spe- 
applv  markings  to  the  cifications  to  determine 
glass  face  of  the  in-  location  of  markings  on 
dicators  in  accordance  indicators? 
with  the  specifica-  .Properly  secure  engine  or 

tions  provided.  mock-up  at  conclusion  of 

operation? 

PURPOSE,  OPERATING  PRINCIPLES,  AND 
TROUBLESHOOTING  OF  MANIFOLD  PRESSURE 
INDICATING  SYSTEMS. 

(SEGMENT  C,  LEVEL  1) 

Student  Performance  Goal 

•  Given: 

Written  information,  diagrams  or  cutaway  drawings 
of  a  manifold  pressure  indicating  system,  and 
completion  type  essay  statements. 

•  Performance: 

The  student  will  complete  10  essay  statements 
concerning  the  purpose  and  operating  principles 
of  manifold  pressure  indicating  systems,  the  ef¬ 
fects  of  leaking  ot  broken  pressure  gauge  lines 
and  the  effects  of  a  plugged  or  iced-over  static 
pick  up  source. 

•  Standard: 

Correctly  complete  at  least  7  essay  statements. 
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Key  Points 


Feedback 


Manifold  pressure. 


Operating  principles 
of  a  manifold  pressure 
indicating  system. 


Effects  of  malfunc 
tions. 


•  What  is  meant  by  manifold 
pressure? 

•  Where  is  manifold  pressure 
indication  normally  taken? 

•  What  unit  of  measurement 
is  used  for  manifold  pres¬ 
sure? 

•  What  are  the  major  com¬ 
ponents  of  a  manifold 
pressure  indicating  sys¬ 
tem? 

•  What  two  pressures  ate 
compared  by  the  gauge? 

•  Where  is  the  static  air 
pressure  obtained  in  un¬ 
pressurized  and  pressurized 
aircraft? 

•  What  will  the  manifold 
pressure  gauge  read  when 
the  engine  is  not  running? 

•  How  will  a  leaking  pressure 
line  effect  gauge  indication? 

•  What  will  be  the  effect  of 
a  broken  pressure  line? 

•  What  will  be  the  effect  on 
the  gauge  of  a  clogged  or 
iced-over  static  pressure 
line? 


INSPECT,  CHECK,  TROUBLESHOOT  AND  REPAIR 
ENGINE  TACHOMETER  SYSTEMS. 

(SEGMENT  D.  LEVEL  3) 


•  Standard: 

Installation  and  operational  checks  will  be  per¬ 
formed  in  accordance  with  procedures  provided. 
Determination  of  cause  of  failure  will  be  correct 
and  repair  will  be  accomplished  at  return-to-service 
standards. 


Key  Points 


Feedback 


Types  of  tachometer 
indicating  systems. 


Troubleshooting  tacho¬ 
meter  systems. 


•  Name  two  basic  types  of 
tachometer  systems. 

•  To  what  types  of  aircraft 
are  flexible  drive  tacho¬ 
meters  most  suitable? 

•  Why  is  an  electric  AC 
generator  system  more 
accurate  than  cable  drive? 

•  What  is  the  difference  be¬ 
tween  a  reciprocating  en¬ 
gine  tachometer  system 
and  a  jet  tachometer  sys¬ 
tem? 

•  Does  the  tachometer  indi¬ 
cating  system  use  an  ex¬ 
ternal  source  of  power? 

Why? 

•  What  are  some  causes  of  a 
cable  drive  tachometer 
failure? 

•  List  several  reasons  for 
failure  of  an  electric  tacho¬ 
meter  system. 

•  What  will  be  the  result  of 
opening  of  any  wire  in  the 
connecting  circuit? 


Student  Performance  Goal 

•  Given: 

Manufacturer’s  manual  or  equivalent  written  infor¬ 
mation,  an  engine  or  mock-up  with  provision  for 
installation  of  a  tachometer  drive,  a  flexible  shaft 
tachometer  system,  an  electric  tachometer  system, 
and  a  voltohmmeter. 

•  Performance: 

The  student  will  install  and  check  operation  of  a 
flexible  drive  tachometer  system,  and  an  electric 
tachometer  system.  After  a  malfunction  has  been 
introduced  by  the  instructor  into  the  electrical 
tachometer  system,  resulting  in  failure  of  operation, 
he  will  determine  the  cause  of  the  failure  by  in¬ 
spection  and  use  of  a  voltohmmeter  and  repair  the 
system. 


Activities 


Check  Items 
Did  the  student: 


Install  and  check 
operation  of  a  flexible 
drive  tachometer. 

Install  and  check  opera¬ 
tion  of  an  AC  generator 
tachometer  system. 
Determine  reason  for 
a  failure  in  operation, 
resulting  from  an  in¬ 
structor  introduced 
malfunction. 

Repair  the  system  to 

return-to-service 

standard. 


•  Make  sure  flexible  drive 
was  properly  meshed  at 
each  end? 

•  Check  for  free  operation  of 
drive  shaft  and  indicator? 

•  Make  sure  transmitter  and 
indicator  were  both  well 
grounded? 

•  Use  visual  inspection  and 
voltohmmeter  for  checking 
to  determine  reasons  for 
the  failure? 

•  Follow  procedures  provided 
in  making  repairs? 

•  Check  operation  after  re¬ 
pairs  were  completed? 
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PURPOSES,  OPERATING  PRINCIPLES,  REQUIRE¬ 
MENTS  AND  APPLICATIONS  OF  ENGINE  INLET 
AND  OUTLET  TEMPERATURE  INDICATING 
SYSTEMS. 


(SEGMENT  E,  LEVEL  1) 


Student  Petformance  Goal 

•  Given: 

Written  information,  questions  with  multiple  choice 
answers  concerning  reciprocating  and  turbine  en¬ 
gine  temperature  indicat  :on. 

•  Performance: 

The  student  will  select  answers  for  10  questions 
dealing  with  the  requirements  for  a  carburetor  ait 
temperature  indicating  system,  the  types  and  appli¬ 
cations  of  thermocouples  used  to  indicate  turbine 
engine  temperatures,  including  how  turbine  inlet 
temperature  (Tt  2)  is  obtained  and  used,  and  how 
discharge  temperature  ( Tt 7 )  is  sensed. 

•  Standard: 

Select  at  least  7  correct  answers. 

Key  Points  Feedback 


•  Name  tw’o  requirements 
for  compressor  inlet  tem¬ 
perature  information. 

•  What  is  meant  by  com¬ 
pressor  inlet  total  tempera¬ 
ture? 

•  Where  is  this  sensed? 

•  Why  does  the  fuel  control 
need  inlet  temperature 
sensing? 

•  Where  is  this  information 
picked  up? 

Turbine  engine  thermo-  «What  type  of  probes  are 
couple  temperature  used  for  turbine  discharge 

indication  applications,  temperature  sensing? 

•  Why  must  they  be  built  to 
withstand  extremely  high 
temperatures? 

•  Why  is  more  than  one 
probe  generally  used  for 
discharge  temperature 
(Tt7)  pickup? 

•  What  is  meant  by  turbine 
discharge  total  tempera¬ 
ture? 


Turbine  inlet  tem¬ 
perature  sensing. 


Carburetor  air  tempera¬ 
ture  indicating  system 
requirements. 


Functions  of  system 
components. 


Troubleshoot  ing. 


Operating  principles. 


•  What  temperature  range 
must  the  system  be  able 
to  cover? 

•  Why  is  a  resistance/rario- 
meter-type  indicating  sys¬ 
tem  better  suited  than  a 
thermocouple  type  for  this 
application? 

•  What  is  the  function  of  the 
temperature  bulb? 

•  How  does  the  ratiometer 
indicator  function? 

•  What  is  critical  about  the 
grounding  point  for  this  type 
of  circuit? 

•  What  is  the  power  source? 

•  What  malfunction  will 
cause  an  off-scale  hot 
reading?  An  off-scale 
cold  reading? 

•  What  type  of  reading  will 
result  from  a  poor  ground 
connection? 

•  What  are  the  primary  com¬ 
ponents  of  an  exhaust 
analyzer  system? 

•  What  determines  where  the 
probe  or  probes  are  installed? 

•  How  are  the  indicators 
calibrated? 


PURPOSES,  OPERATING  PRINCIPLES  AND  AP¬ 
PLICATIONS  OF  PRESSURE  INDICATING  AND 
WARNING  SYSTEMS  USED  WITH  AIRCRAFT  EN¬ 
GINES. 

(SEGMENT  F.  LEVEL  1) 


Student  Performance  Goal 

•  Given: 

Manufacturer’s  manuals  or  equivalent  written  in¬ 
formation,  schematic  diagrams,  and  questions  with 
multiple  choice  answers  dealing  with  oil  and  fuel 
pressure  indication  and  warning  systems. 

•  Performance: 

The  student  will  select  answers  to  12  multiple 
choice  questions  concerning  types  and  operating 
principles  of  oil  pressure  indicating  and  warning 
systems,  fuel  pressure  indicating  and  warning 
systems  as  used  with  reciprocating  and  turbine 
engines,  and  the  sensing  of  turbine  engine  pres¬ 
sure  ratio  (EPR)  indication. 

•  Standard: 

Select  correct  answers  for  at  least  8  questions. 

Key  Points  Feedback 

Oil  pressure  indi-  »What  is  the  basic  principle 

eating  systems.  of  operation  of  synchro-type 

oil  pressure  indicating  sys¬ 
tems? 
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•  What  is  the  importance  of 
oil  pressure  indication  for 
turbine  engines? 

•  Why  are  direct  reading  oil 
pressure  indicating  sys¬ 
tems  limited  to  light  air¬ 
craft  generally? 

Oil  Pressure  «Why  do  many  turbine  en- 

W'arning  systems.  gines  have  both  low  oil 

pressure  warning  and  oil 
differential  pressure 
warning? 

•  How  is  low  oil  pressure 
warning  provided  with 
direct  reading  oil  pres¬ 
sure  indicating  systems? 

Fuel  Pressure  indica-  «At  what  points  in  engine 
tion  and  warning  fuel  feed  systems  may 

systems.  fuel  pressure  be  measured? 

•  If  fuel  pressure  warning 
is  provided,  what  is  its 
purpose  and  operating 
principle? 

•  In  a  turbine  engine,  how  is 
warning  provided  if  fuel 
pressure  drops  at  the  fuel 
filter  outlet? 

Turbine  engine  pres-  «W'hat  two  pressures  are 
sure  ratio  (EPR)  compared  to  obtain  EPR? 

indication.  «W'hat  is  meant  by  the  sym¬ 

bols  Pt2  and  Pf  7? 

•  What  type  of  indicating 
system  is  used  to  sense 
or  pick  off  these  pressure 
indications? 

•What  is  the  operating 
principle  of  the  EPR  gauge? 

23.  TROUBLESHOOT,  SERVICE  AND  REPAIR 

FLUID  RATE  OF  FLOW  INDICATING  SYSTEMS. 

(EIT  =  2.5  hrs.,  T  =  2.0  hrs.,  L/S  =  0.5  hrs.) 

1  segment 

(UNIT  LEVEL  2) 

TROUBLESHOOT  AND  SERVICE. 

(SEGMENT  A,  LEVEL  2) 

Student  Performance  Goal 
•  Given: 

Written  information,  diagrams  and  charts  and  ques¬ 
tions  requiring  essay  type  answers  or  mathematical 
computations. 


•  Performance: 

The  student  will  draw  a  diagram  of  a  mechanical 
fuel  flow  indication  system  for  a  reciprocating  en¬ 
gine  and  of  an  electrical  fuel  flow  indication  system 
for  a  turbine  engine  and  with  reference  to  these 
diagrams,  where  applicable,  he  will  write  answers 
to  7  questions  regarding  the  difference  between 
fuel  flow  indicating  systems,  the  purpose  and 
operating  principles  of  reciprocating  and  turbine 
fuel  flow  indication  systems,  and  the  direct  rela¬ 
tionship  between  fuel  flow  and  engine  power  output. 

•  Standard: 

Two  diagrams  drawn  by  the  student  will  each  show 
at  least  75  percent  of  the  details  shown  in  the 
diagrams  provided  and  will  agree  in  flow  pattern 
and  circuit  information.  At  least  5  questions  will 
be  answered  in  accordance  with  the  information 
prov  ided. 

Key  Points  Feedback 

Types  of  fuel  flow  »What  is  a  primary  difference 

indicating  systems.  between  fuel  flow  indicating 

systems  of  the  mechanical 
and  the  electrical  type? 

•  What  is  the  major  difference 
between  electrical  fuel  flow 
meters  for  reciprocating  and 
turbine  engines? 

Purpose  of  fuel  »W'hat  information  is  derived 

flow  indicating  from  a  fuel  flow  meter? 

systems.  »How  is  fuel  flow  used  in 

setting  up  engine  operation? 

•  Compare  the  accuracy  of 
the  indication  of  a  mechani¬ 
cal  fuel  flow  meter  with  an 
electrical  type. 

Components  and  opera-  •What  are  the  primary  com-  , 
tion  of  a  fuel  flow  ponents  of  a  fuel  flow  indi- 

indicating  system.  eating  system? 

•  How  are  fuel  flow  indi¬ 
cators  calibrated? 

•  From  where  is  the  flow  in¬ 
dication  taken? 

Relationship  between  »How  does  an  excessive  fuel 
fuel  flow  and  power  flow  effect  power  output? 

output  of  an  engine.  »How  does  a  deficient  fuel 

flow  effect  engine  power 
output? 

•  How  accurate  is  fuel  flow 
as  an  indication  of  engine 
pow  er  ? 

•  Why  ate  fuel  flow  indicators 
not  required  for  all  aircraft? 
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Troubleshooting  and 
servicing  fuel  flow 
indicating  systems. 


.\i  tinties 

Draw  a  diagram  of  a 
mechanical  fuel  flow 
indication  system  for 
a  reciprocating  engine 
and  an  electrical  fuel 
flow  indication  system 
for  a  turbine  engine. 


If  engine  operation  was 
normal,  but  fuel  flow  was 
reported  very  high,  which 
components  should  be 
checked? 

Why  is  adjustment  of  a 
fuel  flow  meter  or  indi¬ 
cator  not  practical  in  line 
service? 

Check  llcms 
Did  the  student: 

►  Show  all  components  of 
each  system  in  his  dia¬ 
grams? 

•  Label  all  components? 

►  Show  proper  relative  rate 
of  flow’  per  unit  of  time 
for  each  system? 


ENGINE  FIRE  PROTECTION  SYSTEMS 


24.  INSPECT,  CHECK,  SERVICE,  TROUBLESHOOT 
AND  REPAIR  ENGINE  FIRE  DETECTION  AND 
EXTINGUISHING  SYSTEMS.  (EIT  =  5  hrs.,  T  = 
2.5  hrs.,  L/S  =  2.5  hrs.)  2  s.jments 
(UNIT  LEVEL  31 


INSPECT,  CHECK,  TROUBLESHOOT  AND  REPAIR 
ENGINE  FIRE  DETECTION  SYSTEMS. 

(SEGMENT  A,  LEVEL  3) 


Student  Performance  Goal 


•  Given: 

Manufacturer’s  manuals  or  equivalent  written  infor* 
mat  ion,  an  aircraft  or  mock-up  with  an  engine  fire 
detection  system  installed,  test  equipment,  tools 
and  parts  suitable  fot  checking  and  repairing  the 
fire  detection  system. 


•  Performance: 

The  student  will  test  the  operation  of  an  engine 
fire  detection  system,  check  continuity  of  the  cir¬ 
cuit,  check  individual  fire  detectors,  locate  and 
correct  a  malfunction  introduced  by  the  instructor. 

•  Standard: 

Test  of  system,  check  of  continuity  and  of  indivi¬ 
dual  detectors  will  be  accomplished  in  accordance 
with  procedures  provided.  Correction  of  malfunction 
will  be  accomplished  to  return-to-service  standards. 


Key  Points 


Feedback 


Engine  fire  detection 
systems. 


Checking  individual 
fire  detectors. 


Checking  fire  detec¬ 
tion  systems. 


•  In  what  areas  around  an  en¬ 
gine  is  fire  detection  pro¬ 
vided.' 

•  Which  types  of  fire  detectors 
are  best  suited  for  recipro¬ 
cating  engines?  For  tur¬ 
bine  engines? 

•  How  are  false  fire  warnings 
due  to  radiated  engine  heat 
prevented? 

•  How  can  thermal-switch 
types  of  fire  detectors  be 
checked? 

•  How  can  thermocouple 
types  be  checked? 

•  How  can  continuous  loop 
types  be  checked? 

•  Why  is  a  test  method  usual¬ 
ly  provided  to  check  an  en¬ 
gine  fire  detection  system 
for  being  operative? 


•  What  type  of  test  equipmen 
may  be  used  to  locate  sys¬ 
tem  malfunctions  for  each 
type  of  fire  detection  sys¬ 
tem? 


Activities 


Check  Items 
Did  the  student' 


Test  the  operation  of 
a  fire  detection  system 
on  an  aircraft  or  mock- 
up  by  built-in  test  pro¬ 
vision  and  by  heating 
of  a  fire  detector  in 
the  system. 

Check  continuity  of  a 
fire  detection  circuit. 


Locate  and  correct  a 
malfunction  of  the  fire 
detector  system  intro¬ 
duced  by  the  in¬ 
structor. 


•  Hold  the  test  switch  for  a 
sufficient  time  to  assui  e 
an  adequate  test? 

•  Use  a  safe  method  of  pro¬ 
viding  heat  at  a  fire  de¬ 
tector? 

•  Use  a  voltohmmeter  or  fire 
detection  test  unit  to 
check  all  detectors  and 
the  circuit? 

•  Consider  the  type  of  de- 
-ectors  in  use  to  determine 
how  continuity  of  the  cir¬ 
cuit  may  be  checked? 

•  Follow  good  troubleshooting 
practices  in  checking 
logical  sections  of  the 
circuit  to  isolate  the 
trouble? 

•  Replace  the  defective  unit 
or  repair  wiring  faults  to 

a  return-to-service  standard? 


INSPECT,  CHECK,  SERVICE,  TROUBLESHOOT 
AND  REPAIR  ENGINE  FIRE  EXTINGUISHING 
SYSTEMS. 

(SEGMENT  B,  LEVEL  3) 


Student  Performance  Goal 

•  Given: 

Manufacturer’s  manual  or  equivalent  written  infor¬ 
mation,  an  engine  fire  extinguishing  system  on  an 
aircraft  or  mock-up,  test  equipment  and  tools 
suitable  for  checking  and  repairing  the  fire  ex¬ 
tinguishing  system. 

•  Performance: 

The  student  will  inspect  ali  components  of  the  fire 
extinguishing  system,  check  for  correct  operation  of 
the  system  with  the  container  removed,  check  for 
proper  arming  and  firewall  shut-down,  check  pressure 
of  the  container,  install  a  charged  container  and  se¬ 
cure  it  in  ready  contition,  inspect  indicator  discs  for 
being  properly  seated,  and  list  three  possible  causes 
for  failure  of  an  engine  fire  extinguishing  system  to 
operate. 
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•  Standard: 

Inspection,  checking  and  container  installation 
will  be  accomplished  in  accordance  with  proce¬ 
dures  provided.  Three  possible  causes  of  system 
malfunction  will  be  correctly  listed. 

Key  Points  Feedback 

Engine  fire  extinguish-  «What  areas  around  a  re- 
ing  systems.  ciprocating  engine  can  be 

reached  by  the  fire  ex¬ 
tinguishing  agent? 

•  What  systems  are  shutdown 
when  the  fire  extinguishing 
system  for  an  engine  is 
armed?  Why? 

•  What  areas  around  a  tur¬ 
bine  powerplant  can  be 
reached  by  fire  extinguish¬ 
ing  agent? 

Methods  of  operating  •  Explain  how  a  cable  operated 
engine  fire  extinguish-  engine  fire  extinguishing 
ing  discharge  units.  discharge  unit  differs  from 

an  electrically  operated 
unit. 

•  What  must  be  done  on  a 
cable  operated  unit  to  pre¬ 
pare  it  for  container  re¬ 
placement? 

•  How  is  an  electrical  con¬ 
trol  head  made  safe  for 
container  replacement? 

Checking  operation  «What  methods  are  provided 
of  engine  fire  ex-  to  permit  checking  opera- 

tinguisher  systems.  tion  without  actually  dis¬ 

charging  the  container? 

•  How  often  should  the  sys¬ 
tem  be  tested  for  full  opera¬ 
tion  including  actual  dis¬ 
charge? 

•  What  are  the  procedures  for 
actuation  of  an  engine  fire 
extinguishing  system  for 
an  actual  fire  emergency? 

Normal  and  thermal  «What  type  of  indicators  are 

discharge  indicator  provided  to  show  when  a 

discs.  bottle  is  discharged  normal¬ 

ly  and  when  it  has  been 
discharged  due  to  excessive 
heat  expansion? 

•  How  are  these  discs  reset 
when  a  discharged  bottle  is 
replaced? 

Causes  for  system  «Which  components  of  the 

failure  to  operate.  system  are  most  likely  to 

be  the  cause  of  a  failure  to 
obtain  discharge  when 
actuated? 


Activities  Check  hems 

Did  the  student: 

On  an  aircraft  or  »Make  sure  container  would 

mock-up  with  an  en-  not  be  accidentally  dis- 
gine  fire  extinguishing  charged  when  removed, 
system,  inspect  com-  by  properly  disengaging 

ponents  and  check  discharge  unit? 

container  pressure,  «Pull  fire  extinguisher 

remove  the  charged  lever  to  armed  position 
container,  check  arm-  when  checking  for  proper 
ing  operation  and  fire-  firewall  shutdown? 
wall  shutdown  of  fluid  »Pull  extinguisher  lever  to 
lines  and  air  ducts,  full  extension  or  press 

then  check  operation  discharge  switch  to  check 
of  discharge  mechan-  for  discharge  activation? 
ism  when  actuated.  *Make  sure  lever  was  re- 
Replace  charged  con-  turned  to  full  off  or  in 
tainer,  check  for  proper  position  before  replacing 
seating  of  discs,  and  charged  container? 
security  of  discharge  •  Install  safeties  where 

unit.  called  for  and  make  sure 

all  procedure'steps  were 
completed? 

List  three  possible  »Select  logical  causes  as 
causes  for  failure  of  suggested  in  trouble- 
the  system  for  dis-  shooting  procedures  pro- 

charge  when  actuated.  vided? 
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PROPELLERS 


25.  INSPECT,  CHECK,  SERVICE,  AND  REPAIR 
FIXED  -  PITCH,  CONSTANT-SPEED, 
FEATHERING  PROPELLERS,  AND  PRO¬ 
PELLER  GOVERNING  SYSTEMS.  (ElT  =  33 
hrs,,  T  -  14  hrs.,  L/S  =  29  hrs.)  10  segments 
(UNIT  LEVEL  3) 

IDENTIFY  AND  DESCRIBE  THE  FORCES  ACTING 

ON  A  PROPELLER. 

(SEGMENT  A,  LEVEL  2) 

Student  Performance  Goal 

•  Given: 

Completely  assembled  and  disassembled  sample 
propellers  of  the  fixed  pitch  and  variable  pitch 
types;  diagrams  or  drawings  illustrating  the  forces 
acting  on  a  propeller,  and  the  manufacturer's  ser¬ 
vice  manual  for  one  specific  propeller. 

•  Performance: 

The  student  will  point  to  and  use  the  correct  no¬ 
menclature  to  identify  the  hub,  splines,  blade  face, 
blade  back,  blade  tip,  blade  retaining  device, 
counterweight  and  pitch  control  mechanism.  Using 
the  diagrams  or  drawings,  he  will  describe  and  ex¬ 
plain  the  forces  acting  on  a  propeller  and  the  rea¬ 
sons  for  using  variable  pitch.  He  will  interpret 
information  from  the  service  manual  and  describe 
the  operation  of  a  particular  controllable  pitch 
propeller. 

•  Standard: 

Correct  nomenclature  will  be  used  throughout  all 
descriptions  and  explanations.  The  explanation 
of  forces  acting  on  the  propeller  and  the  theory  of 
variable  pitch  will  be  in  accordance  with  the  infor¬ 
mation  in  the  manual. 

Key  Points  p eedback 

Types  of  propellers.  »What  is  the  meaning  of  the 
term  "fixed’  when  it  is 
applied  to  the  description 
of  a  fixed-pitch  wood  or 
metal  propeller? 

•  What  is  a  ground  adjustable 
propeller? 

•  What  is  a  variable  pitch 
propeller? 

•  What  additional  component 
or  control  is  necessary  to 
permit  a  variable  pitch 
propeller  to  operate  as  a 
constant  speed  propeller? 


•  What  is  a  reversible  pitch 
propeller? 

Propeller  nomen-  «What  are  the  two  eonven- 

elature.  tional  methods  of  attach¬ 

ing  the  propeller  hub  to 
the  propeller  shaft  of  the 
engine? 

•  How  is  the  rotational 
force  of  the  shaft  trans¬ 
mitted  to  the  hub  on  a 
splined  shaft?  On  a 
tapered  shaft?  On  a 
flanged  shaft ? 

•  How  are  the  propeller 
blades  retained  in  the 
propeller  hub  on  variable 
pitch  propellers? 

•  Whar  features  distinguish 
the  face  and  back  of  a 
propeller  blade? 

•  What  part  of  a  propeller 
blade  is  usually  identified 
as  che  i"  of  the  pro¬ 
peller? 

•  Whar  is  a  propeller  blade 
counterweight? 

•  What  methods  are  available 
for  changing  the  pitch  of 
the  blades  on  various  types 
of  propellers? 

Forces  acting  on  »What  part  of  a  propeller  is 

propellers.  subjected  to  the  most 

severe  centrifugal  forces? 

•  What  is  an  aerodynamic 
twisting  moment? 

•  What  is  centrifugal  twist¬ 
ing  moment  ? 

•  What  forces  act  on  the 
counterweight  assembly  of 
a  propeller? 

•  Where  are  bending  loads 
applied  to  a  propeller? 

Pitch  control  »How  can  mechanical  pitch 

systems.  change  mechanisms  be  used 

to  vary  the  pitch  of  a  pro¬ 
peller? 

•  If  electric  motors  are  used 
to  power  the  pitch  control 
mechanism,  where  may  the  elec¬ 
tric  motor  be  located? 

•  If  the  pitch  control  is  hy¬ 
draulically  actuated,  what 
is  the  source  of  oil  pres¬ 
sure? 
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Activities 


Check  Items 

Did  the  student: 

Identify  the  parts  of  «Use  correct  nomenclature 

a  propeller:  and  correctly  identify  the 

parts  of  a  propeller? 

a.  Hub.  »L'se  reference  information, 

b.  Splines.  correctly  interpret  and  de- 

c.  Blade  face  and  back,  scribe  the  forces  acting  on 

d.  Blade  retaining  a  propeller? 

devices.  «Use  reference  information 

e.  Counterweights.  and  correctly  explain  the 

f.  Pitch  change  operation  of  a  controllable 

mechanism.  pitch  propeller5 

Describe  the  forces 
acting  on  a  propeller. 

Explain  the  operation  of 
a  controllable  pitch 
propeller. 

MEASURE  PROPELLER  BLADE  PITCH  ANGLES. 

(SEGMENT  B.  LEVEL  2) 

Student  Performance  Goal 

•  G  iven: 

A  fixed  pitch  and  a  variable  pitch  type  propeller; 
manufacturer’s  service  information  applicable  to 
the  two  different  propellers  and  the  tools  and 
equipment  necessary  to  measure  propeller  blade 
angles. 

•  Performance: 

The  student  will  check  the  propeller  blade  angles 
on  a  fixed  and  a  variable  pitch  propeller  and  de¬ 
termine  whether  the  propeller  conforms  to  the 
tolerance  specified  by  the  manufacturer. 

•  Standard: 

The  propellers  need  not  meet  return-to-service 
standards  but  the  procedures  for  checking  blade 
angles  will  be  fully  in  accordance  with  the  manu¬ 
facturer’s  instructions.  Blade  angle  measurement 
will  permit  a  tolerance  of  \\  degree. 

Key  Vtc.nts  heedbttck 

Measurement  of  pitch  *What  circumstances  would 
angles.  make  the  measurement  of 

blade  pitch  angles  neces¬ 
sary? 

•  Where  would  a  mechanic 
find  informat  ion  that  would 
describe  the  procedure  for 
checking  pitch  angle? 


•  What  tools  and  equipment 
are  necessary  to  measure 
pitch  angle  if  the  propeller 
is  not  installed  on  an  air¬ 
plane? 

•  If  the  mechanic  elects  to 
check  blade  pitch  while 
the  propeller  is  installed 
on  the  propeller  shaft, 
what  tools  will  be  required? 

•  What  procedure  is  followed 
to  change  the  pitch  on  a 
f  ixed  pitch  metal  propeller? 
Who  is  authorized  to  make 
such  a  change? 

•  How  is  the  high  and  low 
pitch  setting  of  a  variable 
pitch  propeller  changed? 
Who  is  authorized  to  make 
this  change? 

Activities  Check  Items 

Did  the  student: 

Measure  the  blade  »Use  and  correctly  inter- 

pitch  angles  on  a  fixed  pret  information  from  the 
pitch  propeller.  service  manual? 

Measure  the  high  and  »Correctly  judge  whether 

low  pitch  blade  settings  the  propellers  conformed 
on  a  variable  pitch  to  the  manufacturer's 

propeller.  specifications? 

LOCATE  AND  INTERPRET  ENGINE-PROPELLER 
"CRITICAL  RANGE”  INFORMATION. 

(SEGMENT  C,  LEVEL  2) 

Student  Performance  Goal 

•  Given: 

Copies  of  Aircraft  Specification  Sheets  for  five 
different  airplanes,  including  copies  of  three  air- 
craft-engine-propeller  combinations  which  have 
"critical  range”  vibration  problems;  samples  of 
placards  which  describe  the  "critical  range”  pre¬ 
cautions  or  warnings  and  a  copy  of  one  Manu¬ 
facturer’s  Operating  Manual  which  describes  a 
critical  vibration  range. 

•  Performance: 

The  student  will  review  the  Aircraft  Specification 
Sheets,  selecting  those  three  specifications  iden¬ 
tifying  "critical  range"  vibrations  for  the  airplane- 
engine-propeller  combination.  He  will  select  the 
sample  placard  which  should  be  installed  on  the 
instrument  panel  of  the  airplanes  so  identified, 
and  explain  the  reason  for  the  placard. 


Adjusting  or  changing 
blade  pitch. 
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•  Standard: 

Interpretation  of  information  from  the  Specification 
Sheets  and  the  manufacturer’s  manual  will  be 
without  error  or  omission.  The  student  will  cor¬ 
rectly  identify  those  airplanes-engines-propellers 
which  have  critical  range  vibration  problems. 


Key  Points 
Vibration. 


Critical  ranges. 


Placards. 


Activities 


Feedback 

•  What  causes  vibration  in 
an  airplane,  engine,  pro¬ 
peller  and  helicopter 
rotor? 

•  What  is  a  resonant  vibra¬ 
tion? 

•  Why  are  "critical  ranges” 
accepted  on  airplanes? 

•  How  may  a  mechanic  iden¬ 
tify  those  airplane-engine- 
propeller  combinations  that 
have  critical  range  vibra¬ 
tions? 

•  How  are  'critical  range* 
vibrations  discovered  or 
detected?  What  informa¬ 
tion  must  appear  on  a 
"critical  range"  vibration 
placard? 

•  How  is  a  placard  attached 
to  the  instrument  panel? 

Check  Items 
Did  the  student: 


Identify  the  aircraft 
specification  sheets 
that  contain  information 
regarding  "critical 
ranges.” 

Select  the  placard  re¬ 
quired  for  the  airplane. 


•  Correctly  select  the  spe¬ 
cification  and  identify  the 
airplane-engine-propeller 
combination  that  resulted 
in  "critical  range”  vibra¬ 
tion? 

•  Use  correct  nomenclature 
and  terminology  as  a  part 
of  the  explanation? 


LOCATE  AND  INTERPRET  "STATIC  LIMIT'  IN¬ 
FORMATION  FOR  FIXED  PITCH  PROPELLERS. 

(SEGMENT  D,  LEVEL  2) 


Student  Performance  Goal 
•  Given: 

Copies  of  Aircraft  Specification  Sheets  for  five 
different  airplanes  using  fixed  pitch  propellers. 


Performance: 

The  student  will  locate  and  interpret  information 
that  specifies  the  static  RPM  limits  for  each  of 
the  airplane-engine-propeller  combinations. 


»  Standard: 

Information  will  be  interpreted  without  error. 


Key  Points 
Static  RPM  limits. 


Activities 


Feedback 

•  Why  may  the  static  limits 
be  different  if  the  engine 

is  equipped  with  a  different 
propeller? 

•Will  the  static  limits  apply 
if  the  airplane  has  been 
modified  by  the  installation 
of  a  different  type  of  engine? 

•  If  the  engine  and  propellers 
are  of  the  type  specified  in 
the  Aircraft  Specification 
Sheets  but  the  engine-pro¬ 
peller  combination  will  not 
meet  the  static  limits  spe¬ 
cified,  what  may  be  the 
cause  of  the  problem? 

Check  Items 
Did  the  student: 


Locate  and  interpret 
the  static  limit  for 
each  of  five  different 
airplane-engine-pro¬ 
peller  combinations. 


•  Use  and  correctly  interpret 
the  specifications? 

•  Use  correct  nomenclature 
and  terminology? 


DESCRIBE  THE  OPERATION  AND  CONTROL  BY  A 
COUNTERWEIGHT  PROPELLER. 

(SEGMENT  E,  LEVEL  Zi 


Student  Performance  Goal 

•  Given: 

A  counterweight  propeller,  cutaway  or  mock-up,  and 
written  information  or  a  manual  describing  the  opera 
tion  of  the  propeller. 

•  Performance: 

The  student  will  interpret  reference  information  con 
tained  in  the  reference  publications  and  describe 
the  operation  and  control  of  a  counterweight  pro¬ 
peller. 

•  Standard: 

The  information  will  be  interpreted  without  error. 
Correct  nomenclature  will  be  used  throughout  the 
explanation  and  description  of  operation  and  contr 
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ir^imr  m  i 


Key  Points 

Types  of  counter¬ 
weight  propellers. 


Operation  and  control 
of  counterweight  type 
propellers. 


Activities 


Describe  the  operation 
and  control  of  a  counter¬ 
weight  propeller. 


Feedback 

•  What  is  implied  if  the  pro¬ 
peller  is  described  as  a 
"two-position”  counter¬ 
weight  propeller? 

•  Why  may  a  two-position 
propeller  also  be  called  a 
controllable  pitch  propeller? 

•  If  a  counterweight  propeller 
is  described  as  a  constant 
speed  propeller,  what  other 
unit  is  required  for  opera¬ 
tion  in  the  constant  speed 
range? 

•  What  is  the  difference  in 
blade  range  for  the  Hamilton 
Standard  two-position  & 
constant  speed  propellers? 

•  What  forces  act  on  a  pro¬ 
peller  blade  to  increase  the 
pitch  of  the  propeller?  What 
forces  tend  to  decrease 
pitch? 

•  When  the  pitch  of  the  pro¬ 
peller  blades  is  increased, 
how  is  engine  RPM  effected? 

•  What  unit  boosts  and  con¬ 
trols  the  flow  of  oil  to  the 
pitch  changing  mechanism 
of  a  constant  speed  counter¬ 
weight  propeller? 

•  Why  are  some  counterweight 
propellers  placed  in  high 
pitch  before  the  engine  is 
shut  down? 

•  When  starting  an  engine 
equipped  with  a  Hamilton- 
Standard  counterweight  pro¬ 
peller,  why  should  the  en¬ 
gine  oil  pressure  be  stabilized 
before  shifting  the  propeller 

to  low  pitch? 

Check  Items 
Did  the  student: 

•  Correctly  interpret  informa- 
-  tion? 

•  Use  correct  nomenclature 
throughout  the  description? 


DESCRIBE  THE  OPERATION  AND  CONTROL  OF 
A  HYDROMATIC  PROPELLER. 

(SEGMENT  F,  LEVEL  2) 

Student  Performance  Goal 

•  Given: 

A  hydromatic  type  propeller,  cutaway  or  mock-up 
and  written  reference  information  or  manual  de¬ 
scribe  the  operation  of  the  propeller. 

•  Performance: 

The  student  will  interpret  information  contained 
in  the  reference  publications  and  describe  the 
operation  and  control  of  a  hydromatic  type  propeller. 

•  Standard: 

Information  will  be  interpreted  without  error.  Cor¬ 
rect  nomenclature  will  be  used  throughout  the 
explanation  and  description  of  operation  and  con¬ 
trol. 


Key  Points 

Operation  of  hydro¬ 
matic  propellers. 


Servicing  hydromatic 
propellers. 


Activities 


Feedback 

•  What  force  is  used  to  move 
the  blades  toward  low 
pitch? 

•  What  force  or  forces  move 
the  blades  toward  high 
pitch? 

•  How  is  the  hydromatic 
propeller  put  into  a  full 
feather  pitch  position? 

•  What  is  the  approximate 
oil  pressure  required  to 
unfeather  the  hydromatic 
propeller? 

•  Where  do  oil  leaks  normally 
occur  in  the  hydromatic 
propeller? 

•  How  are  hydromatic  pro¬ 
pellers  lubricated? 

•  What  are  some  of  the  elec¬ 
trical  problems  normally 
associated  with  the  hydro¬ 
matic  propeller  and  its 
governor? 

Check  Items 
Did  the  student: 


Describe  the  operation  ^Correctly  interpret  the 


and  control  of  hydro- 
mat  ic  propellers. 


reference  information? 

•  Use  correct  nomenclature 
throughout  the  description 
and  explanation? 
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DESCRIBE  THE  OPERATION  AND  CONTROL  OF 
NON-COUNTERWEIGHT  VARIABLE  PITCH, 
FEATHERING,  AND  REVERSING  PROPELLERS. 

(SEGMENT  G,  LEVEL  2) 

Student  Performance  Goal 

•  Given: 

Diagrams,  drawings,  cutaways  ot  mock-ups  of 
McCauley,  Hartzell,  Aeromatic  or  other  variable 
pitch,  feathering  and  reversing  propellers  and 
written  reference  information  or  manuals  de¬ 
scribing  the  operation  and  control  of  these  types 
of  propellers. 

•  Performance: 

The  student  will  interpret  information  contained  in 
the  reference  publications  and  describe  the  opera¬ 
tion  and  control  of  at  least  one  of  the  types  of  pro¬ 
pellers. 

•  Standard: 

Information  will  be  interpreted  without  error.  Cor¬ 
rect  nomenclature  will  be  used  throughout  the 
explanation  and  description  of  operation  and  con¬ 
trol. 

Key  Points  Feedback 

Variable  pitch  ^Describe  the  operation  and 

propellers.  control  of  a  type  of  variable 

pitch  propeller  which  does 
not  have  a  governor  and 
does  not  require  a  propeller 
control  in  the  cockpit. 

•  What  are  some  of  the  ad¬ 
vantages  and  disadvantages 
to  the  use  of  electric  motor 
pitch  control  mechanisms? 

Constant  speed  pro-  «What  will  result  if  the 
pellets.  speeder  spring  on  the  pro¬ 

peller  governor  fails  ot 
breaks  while  the  engine  is 
operating? 

•  Why  do  some  oil  controlled 
constant  speed  propellers 
incorporate  a  return  spring 
inside  the  propeller  pitch 
changing  mechanism? 

Feathering  and  »Why  aren’t  feathering  pro- 

reversing.  pellers  installed  on  single 

engine  airplanes? 

•  What  is  the  purpose  of  a 
feathering  propeller? 

•  What  is  the  purpose  of  re¬ 
verse  thrust? 


•  What  safety  feature  may 
be  incorporated  in  a  re¬ 
verse  thrust  propeller  to 
prevent  inadvertent  pro¬ 
peller  reversal? 

Activities  Check  Items 

Did  the  student: 

Describe  the  opera-  ^Correctly  interpret  the  re- 
tion  and  control  of  one  ference  information? 
of  the  above  de-  »Use  correct  nomenclature 

scribed  propellers.  and  terminology? 

DESCRIBE  THE  OPERATION  AND  CONTROL  OF 
A  TURBINE  ENGINE  PROPELLER  SYSTEM. 

(SEGMENT  H,  LEVEL  2) 

Student  Performance  Goal 

•  Given: 

Diagrams,  drawings,  cutaways  or  mock-ups  of  the 
system  and  components  of  a  turbine  engine  pro¬ 
peller  and  written  reference  information  or  manuals 
describing  the  operation  and  control  of  these  pro¬ 
pellers. 

•  Performance: 

The  student  will  interpret  information  contained  in 
the  reference  publications  and  describe  the  opera¬ 
tion  and  control  of  the  propeller  on  at  least  one 
model  of  turbine  powered  airplane. 

•  Standard: 

Information  will  be  interpreted  without  error.  Cor¬ 
rect  nomenclature  will  be  used  throughout  the 
explanation  and  description  of  operation. 

Key  Points  Feedback 

Operation  of  turbine  «ln  what  way  does  a  turbine 
props.  propeller  differ  (com  the 

propellers  installed  on  re¬ 
ciprocating  engines? 

•  How  is  the  propeller  con¬ 
nected  to  the  turbine  engine? 

•  What  control  forces  are  used 
to  actuate  the  propeller? 

•  How  is  reverse  thrust  ac¬ 
complished  on  a  turbo-prop 
installation? 


Activities 


Check  Items 

Did  the  student: 

Describe  the  opera-  •Correctly  interpret  the 

tion  and  control  of  a  reference  information? 

turbine  propeller.  «Use  correct  nomenclature 

and  terminology  as  a  part 
of  the  explanation  and 
description  of  operation 
and  control? 

INSPECT  AND  IDENTIFY  PROBABLE  LOCATION 

OF  DEFECTS  IN  THE  METAL  TIPPING  OF  PRO¬ 
PELLERS. 

(SEGMENT  I.  LEVEL  2) 

Student  Performance  Goal 

•  Given: 

A  wood  propeller  with  metal  tipping,  written  reference 
publications  which  specify  the  limiting  defects  to 
wooden  propellers. 

•  Performance: 

The  student  will  inspect  the  tipping  of  the  propeller, 
interpret  the  specifications  contained  in  the  refer¬ 
ence  publications  and  describe  the  probable  location 
and  acceptability  of  defects. 

•  Standard: 

Reference  information  will  be  interpreted  without 
error.  Any  defects  which  do  not  meet  return-to- 
service  standards  will  be  identified  as  a  result  of 
the  inspection. 

Key  Points  Peedhut  k 

Propeller  tipping.  «Why  are  the  propeller  tips 

more  susceptible  to  damage 
than  other  portions  of  the 
blade? 

•  What  methods  have  been 
developed  to  limit  damage 
to  the  blade  tips  during 
ground  operation  of  the  en- 
g  ine? 

•  Why  are  small  holes  drilled 
in  the  tips  of  wooden  pro¬ 
pellers? 

Inspection  of  tipping.  «What  materials  are  generally 
used  for  the  metal  tipping 
of  propeller  blades? 

•  Where  are  cracks  most  likely 
to  occur  in  the  metal  tipping? 

•  As  the  screws  which  attach 
the  tipping  are  soldered  to 
the  tipping,  how  may  loose 
screws  be  detected? 


•  How  may  loose  tipping 
be  detected? 

•  How  is  the  metal  tipping 
attached  to  the  blade  at 
the  very  tip  of  each  blade? 

Activities  Check  Items 

Did  the  student: 

Inspect  the  metal  ^Correctly  interpret  and 

tipping  on  a  propeller  apply  the  specifications 
and  identify  defects.  contained  in  the  reference 
informat  ion? 

•  Use  correct  nomenclature 
and  describe  the  most 
probable  location  of  de¬ 
fects? 

SMOOTH  NICKS,  CUTS,  AND  SCRATCHES  IN 
THE  LEADING  AND  TRAILING  EDGES  OF  METAL 
PROPELLER  BLADES. 

(SEGMENT  J,  LEVEL  3) 

Student  Performance  Goal 

•  Given: 

Sample  serviceable  and  non-serviceable  metal 
propellers,  blades  and  hubs;  AC  43.13—1,  manu¬ 
facturer’s  manual  or  equivalent  written  informa¬ 
tion  describing  the  repair  of  nicks,  scratches,  and 
similar  minor  propeller  repairs. 

m  Performance: 

The  student  will  inspect  and  correctly  judge 
whether  the  propeller  meets  ret urn-to- service 
standards.  He  will  smooth  nicks,  cuts  and 
scratches  in  the  leading  and  trailing  edges  of 
metal  propeller  blades. 

•  Standard: 

All  procedures  will  be  in  accordance  with  the 
written  reference  information. 

Key  Points  I'ccdbnck 

Inspection  of  steel  *What  inspection  methods 

blades  and  other  steel  are  most  generally  used 
components.  to  inspect  steel  propeller 

parts? 

•  W'here  would  a  mechanic 
locate  information  which 
would  describe  the  pro¬ 
cedure,  limits,  and  defects 
applicable  to  a  propeller 
inspection? 


Inspection  of 
aluminum  propellers 
and  propeller  blades. 


Smooching  of  nicks, 
curs  and  scratches. 


•If  a  crack  is  detecced  in 
a  steel  propeller  component, 
what  action  must  be  taken? 

•  Describe  the  procedure 
that  is  described  as  "local 
etching.” 

•  How  does  a  crack  appear 
as  it  is  detected  by  etch¬ 
ing? 

•  What  chemical  is  used  to 
neutralize  the  action  of 
etching? 

•  What  reference  information 
would  a  mechanic  use  to 
determine  the  limits  appli¬ 
cable  to  the  profiling  of  a 
nick  in  a  propeller  blade? 

•  How  does  the  location  of 
the  nick  or  cut  influence 
the  smoothing  of  the  defect? 

•Who  is  authorized  to  cold 
straighten  aluminum  alloy 
propellers? 


Activities 


Check  Items 
Did  the  student: 


Inspect  metal 
propellers. 

Smooth  nicks,  cuts 
and  scratches  in  the 
leading  edge  and 
trailing  edges. 


•  Correctly  interpret  and 
apply  the  specifications 
contained  in  the  references? 

•  Follow  the  procedures  and 
achieve  a  result  that  con¬ 
formed  to  specifications? 


26.  INSTALL,  TROUBLESHOOT  AND  REMOVE 
PROPELLERS.  (FIT  =  20.50  hrs.,  T  =  iVi  hrs., 
L/S  =  13  hrs.)  6  segments 

(UNIT  LEVEL  3) 


CHECK  OPERATION  OF  A  FULL  FEATHERING 
AND  REVERSING  PROPELLER. 

(SEGMENT  A.  LEVEL  3) 


Student  Performance  Goal 

•  Given: 

An  operational  engine  equipped  with  a  full  feather¬ 
ing,  reversing  propeller;  and  written  operating  in¬ 
structions. 

•  Performance: 

The  student  will  operate  the  engine  and  check  the 
propeller  for  full  feather  and  reverse  pitch  operation. 
He  will  explain  the  operation  and  function  of  feather¬ 
ing  and  reversing  systems. 


•  Standard: 

All  procedures  and  explanations  will  be  in  accord¬ 
ance  with  the  written  operating  instructions. 


Key  Points 


peedhack 


Feathering  propeller 
systems. 


Reversing  propeller 
systems. 


•  Why  is  feathering  a  pro¬ 
peller  important  in  the 
event  of  engine  failure? 

•What  components  are 
necessary  to  the  operation 
of  a  feathering  system? 

•  At  what  power  setting 
should  a  feathering  sys¬ 
tem  be  checked  for  opera¬ 
tion? 

•  What  limits  the  low  pitch 
angle  of  a  reversing  pro¬ 
peller? 

•  What  are  the  advantages 
and  limitations  of  a  re¬ 
versing  propeller  system? 

•  What  engine  safety  pre¬ 
cautions  should  be  taken 
when  operating  a  reversing 
propeller  on  ground  check? 


Activities 


Check  Items 

Did  the  student: 


Opetate  the  engine 
and  check  the  pro¬ 
peller  for  full  feather 
and  reverse  operation. 
Describe  the  opera¬ 
tion  and  function  of 
the  propeller  systems. 


•  Correctly  interpret  informa¬ 
tion  and  follow  the  correct 
procedure  during  operation? 

•  Observe  safety  precautions? 

•  Use  correct  nomenclature 
and  terminology  as  a  part 
of  the  explanation  and  de¬ 
script  ion? 


REMOVE  AND  INSTALL  A  PROPELLER  ON  A 
TAPERED  SHAFT. 

(SEGMENT  B,  LEVEL  3) 


Student  Performance  Goal 
•  Given: 

An  engine  or  mock-up  provided  with  a  tapered  pro¬ 
peller  shaft,  a  propeller  and  hub  for  a  tapered 
shaft,  propeller  key,  snap  ring;  written  reference 
information  or  manuals  describing  the  procedure 
for  checking  the  contact  areas  between  shaft  and 
propeller  hub;  service  manuals  specifying  the  pro¬ 
cedure  and  torque  values  for  installation  of  the 
propeller. 
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•  Performance: 

The  student  will  remove  the  propeller  from  the  shaft. 
He  will  check  the  contact  between  the  tapered  pro¬ 
peller  shaft  and  the  hub  and  reinstall  the  propeller. 

•  Standard: 

The  procedures  specified  will  be  followed  without 
error  or  omission.  The  installed  propeller  will  meet 
return-to-service  standards. 

Key  Points  Feedback 

Removal  of  propellers.  «Where  would  a  mechanic 

find  information  describing 
the  removal  and  installation 
of  a  specific  type  of  pio- 
peller? 

•  What  is  the  function  of  the 
snap  ring  at  the  front  of  the 
hub  on  a  tapered  shaft  pro¬ 
peller? 

Contact  between  pro-  »How  much  contact  area  is 
peller  hub  and  tapered  desired  between  the  propeller 
propeller  shaft.  hub  and  the  tapered  shaft? 

•  How  would  a  mechanic  de¬ 
termine  the  contact  that 
exists  between  propeller 
hub  and  tapered  shaft? 

•  What  material  is  used  to 
check  the  contact  area? 

Installation  of  «What  is  done  to  the  propeller 

propellers.  shaft  and  hub  before  in¬ 

stallation? 

•  What  is  the  purpose  of  the 
propeller  hub  key? 

•  Where  would  a  mechanic 
find  specifications  which 
describe  the  torque  values 
to  be  followed? 

Activities  Check  Items 

Did  the  student: 

Remove,  check  propeller  •  Use,  correctly  interpret 
hub  to  shaft  contact,  specifications,  and  follow 
and  install  the  propeller,  the  written  instructions? 

•  Achieve  and  maintain 
standards  that  would  per¬ 
mit  return-to-service 

•  Demonstrate  proper  regard 
for  safety? 


REMOVE  AND  INSTALL  A  PROPELLER  ON  A 
SPLINED  SHAFT. 

(SEGMENT  C.  LEVEL  3) 

Student  Performance  Goal 

•  Given: 

An  engine  or  mock-up  provided  with  a  splined 
propeller  shaft,  a  propeller  of  a  type  approved  for 
installation  on  this  shaft;  written  reference  infor¬ 
mation  or  service  manuals  describing  the  proce¬ 
dure,  torque  values  and  tools  required  for  installa¬ 
tion  and  removal  of  the  propeller. 

•  Performance: 

The  student  will  remove  and  reinstall  the  propeller 
on  the  shaft. 

•  Standard: 

The  procedures  specified  in  the  reference  informa¬ 
tion  will  be  followed  without  error  or  omission. 

The  installed  propeller  will  meet  return-to-service 
standards. 

Key  Points  Feedback 

Removal  of  splined  »At  what  point  during  the 

hub  propellers.  removal  of  the  propeller 

should  the  hub  snap  ring 
be  removed? 

•  Where  would  a  mechanic 
find  information  describing 
the  procedure  to  be  followed 
during  removal  and  installa¬ 
tion  of  a  propeller? 

•  Why  are  some  front  cones 
made  in  two  pieces? 

•  What  precautions  should  . 
be  taken  to  avoid  damage 
to  the  threaded  portion  of 
the  propeller  shaft? 

Installation  of  »What  is  the  purpose  of  the 

splined  hub  propellers.  front  and  rear  cones  on  a 
splined  propeller  shaft? 

•  Why  is  it  sometimes  neces¬ 
sary  to  remove  material 
from  a  rear  cone  or  to  in¬ 
stall  a  spacer  behind  the 
rear  cone? 

•  How  is  the  installation 
checked  for  possible 
bottoming  of  the  cones? 


•1  ctii  ities 


Check  hems 
Did  the  student: 

Remove  and  reinstall  •  Use  and  correctly  interpret 
a  propeller  on  a  instructions  from  the  refer- 

splined  shaft.  ence  information  and 

manuals? 

•  Follow  the  correct  proce¬ 
dures  and  achieve  a  standard 
that  would  permit  return-to- 
setvice  ? 

•  Observe  necessary  safety 
precautions  during  removal 
and  installation? 

CHECK  TRACK  OF  A  PROPELLER. 

'SEGMENT  D,  LEVEL  3) 

Student  Performance  Goal 
0  G  iven: 

A  fixed  pitch  propeller  and  a  variable  pitch  pro¬ 
peller  mounted  on  engines  or  propeller  shaft 
mock-ups;  written  information  describing  the  pro¬ 
cedure  for  determining  the  track  of  a  propeller 
and  the  manual  specifying  the  limits  applicable 
to  each  type  of  propeller. 

0  Performance: 

The  student  will  check  the  track  of  both  propellers 
and  using  the  specifications  appearing  in  the  manual 
will  judge  whether  the  propeller  meets  return-to- 
service  standards. 

•  Standard: 

The  procedures  will  be  interpreted  and  followed 
without  error  or  omission.  The  judgement  of  flight 
standard  and  application  of  tracking  limits  will  be 
accurate  within  the  limits  of  the  measuring  methods 
used. 

h  i' \  Points  feedback 

Measurement  of  track.  «At  what  position  on  the 
propeller  blade  is  the 
track  measured? 

•  Where  would  a  mechanic 
find  information  pertaining 
to  the  maximum  out-of-ttack 
limits? 

•  Describe  a  procedure  that 
will  permit  measurement  of 
the  track  of  a  propeller. 

Factors  effecting  «What  misalignment  will 

track.  probably  produce  an  out- 

of-track  condition  on  a 
flange  type  fixed  pitch 
propeller? 


•  What  are  some  of  the  con¬ 
ditions  that  will  result  in 
out-of-track  for  a  flange 
mounted  constant  speed 
propeller? 

•  What  would  probably  cause 
out-of-track  on  a  spline  type 
propeller? 

•  If  a  propeller  is  re-positioned 
in  an  effort  to  achieve  cor¬ 
rect  track,  how  may  this 
create  engine  vibration 
problems? 

•  How  is  the  position  of  a 
propeller  on  the  shaft  im¬ 
portant  if  the  engine  is  ro 
be  hand  propped? 

Activities  Check  Items 

Did  the  student: 

•  L'se  and  cortectly  interpret 
instructions  from  the  refer¬ 
ence  information  and  manuals? 

•  Follow  the  correct  proce¬ 
dure  and  correctly  judge 
the  track  of  the  propeller? 

EXTERNALLY  ADJUST  AND  RIG  A  PROPELLER 
GOVERNOR. 

(SEGMENT  E,  LEVEL  3) 

Student  Performance  Goal 

•  Given: 

An  operational  engine  mounted  in  an  airplane  or 
test  stand  and  equipped  with  a  propeller  governor 
and  constant  speed  propeller;  written  operating 
instructions  and  procedures  describing  the  rigging 
of  propeller  governor  controls  and  the  adjustment 
of  the  propeller  governor  stops. 

0  Performance: 

The  student  will  check  the  operation  of  the  propeller 
and  propeller  governor.  He  will  adjust  the  rigging 
of  the  governor  controls  and  the  governor  after  the 
instructor  has  introduced  a  fault  into  the  propeller 
governor  adjustment  or  control  rigging. 

•  Standard: 

AH  operations  and  procedures  will  be  in  accordance 
with  the  written  reference  information.  The  propeller 
governor  and  control s  following  adjustment  will 
function  as  it  was  designed  to  operate  and  will  be 
within  the  limits  established  in  the  written  instruc¬ 
tions. 


Check  the  track  of 
both  types  of  pro¬ 
pellers. 
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Key  Point  s 


/  i  cdhack 


Propeller  governor 
controls. 


Governor  adjustment. 


•  How  w-ould  a  loose  cable  to 
the  governor  effect  the  pro¬ 
peller  control? 

•  How’  could  a  mechanic  de¬ 
termine  the  correct  cable 
tension  necessary  in  the 
propeller  governor  control 
system? 

•  When  inspecting  a  propeller 
governor  control,  w'hat  spe¬ 
cific  items  should  be 
checked  on  the  cable  turn- 
buckles,  pulleys  and  bell- 
cranks? 

•  What  mechanical  adjust¬ 
ments  are  possible  on  the 
governor? 

•  If  the  propeller  control  lever 
at  the  pilot's  control  quad¬ 
rant  is  not  correctly  posi¬ 
tioned,  what  adjustment  is 
necessary? 

•  What  reference  information 
wiil  assist  the  mechanic  in 
identifying  the  high  and  low 
pitch  stops  on  the  governor? 


Activities 


Check  Items 
Did  the  student: 


Operate  the  eng ine 
and  check  propeller 
governor  action. 

Rig  and  adjust  the 
governor. 


•  Use  and  correctly  interpret 
instruction  from  the  refer¬ 
ence  information? 

•  Follow'  the  correct  proce¬ 
dures  and  achieve  an  adjust¬ 
ment  that  was  within  pre¬ 
scribed  tolerance? 

•  Observe  safety  precautions? 


TROUBLESHOOT  DESCRIPTIONS  OF  FAULTS  IN  A 
HYDROMATIC  PROPELLER. 

(SEGMENT  P,  LEVEL  3> 


Student  Performance  Goal 
•  Given: 

Reference  manuals,  publications  and  ten  written 
descriptions  of  conditions  that  are  related  to  oil 
leaks  at  the  rear  cone,  piston  dome  seal,  blade 
butts;  malfunctions  of  the  pitch  changing  mechan¬ 
ism  or  governor  control  rigging;  and  a  matching 
list  of  most  probable  causes  for  the  malfunction. 


•  Performance: 

The  student  will  interpret  reference  information 
and  associate  the  described  condition  and  the 
most  probable  cause. 

•  Standard: 

The  student  will  correctly  associate  the  most 
probable  cause  with  the  described  condition  in 
seven  of  the  ten  examples. 


Key  Points 


/■  ectihttt  K 


Oil  leaks. 


Operational  symptoms 
or  malfunctions. 


•  Where  are  the  oil  seals 
located  in  a  hvdromatic 
pr  opeller? 

•  What  reference  information 
is  available  to  a  mechanic 
ns  an  aid  in  troubleshoot¬ 
ing  propeller  faults?' 

•  Is  it  necessary  to  remove 
the  propeller  in  order  to 
replace  the  front  sea1? 

•  How’  will  a  leaking  piston 
to  dome  seal  effect  pro¬ 
peller  operation.- 

•  What  is  a  surging  engine? 
How  may  a  propeller  be 
associated  with  this  prob¬ 
lem? 

•  W'hat  propeller  problem 
may  be  associated  w  ith  an 
engine  chat  fails  to  reach 
full  R  PM? 

•  What  propeller  problem 
m3\  be  associated  with  an 
engine  that  over-revs  on 
takeoff? 

•  If  a  pilot  reports  that  an 
engine  wiU  not  maintain  an 
established  RPM  and  re¬ 
quires  constant  adjustment 
during  flight,  what  propeller 
problem  may  exist? 


Activities 


(.heck  I  tews 
Did  the  student: 


Associate  or  match 
the  probable  cause 
with  the  ten  described 
propeller  faults  or 
malf  unct  ions. 


•  Use  and  correctly  interpret 
information  from  the  refer¬ 
ence  manuals? 

•  Use  correct  nomenclature 
and  terminology? 

•  Correctly  judge  seven  of 
the  described  problems? 
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27.  INSPECT,  CHECK,  SERVICE  AND  REPAIR 
PROPELLER  SYNCHRONIZING  AND  ICE 
CONTROL  SYSTEMS.  (E1T  =  8  hrs.,  T  = 

8  hrs.,  L/S  =  0  hrs.)  2  segments 

(UNIT  LEVEL  1  ) 


IDENTIFY  COMPONENTS  AND  DESCRIBE  THE 
OPERATION  OF  PROPELLER  ANTI-ICING 
SYSTEMS. 

(SEGMENT  A,  LEVEL  t! 


Student  Performance  Goal 


•  Given: 

Reference  information  and  drawings  or  diagrams 
describing  alcohol,  chemical  and  thermal  types 
of  propeller  anti-icing  systems;  sample  compo¬ 
nents  including  alcohol  reservoirs,  pumps  and 
slinger  rings;  samples  of  brush  blocks,  slip  rings 
and  thermal  boots. 


•  Performance: 

The  student  will  identify  the  components,  locate 
information  pertaining  to  the  system  in  the  refer¬ 
ence  publications  and  desc  'be  the  operation  of 
each  type  of  anti-icing  svsteit 


•  Standard: 

The  student  will  correctly  identify  the  components 
and  use  correct  nomenclature  as  a  part  of  the  de- 
scr  ipt  io  n. 

Key  Points  Feedback 


Ice  formation. 


Alcohol  anti-icing 
systems. 


•  What  are  the  conditions 
that  cause  rapid  formation 
of  ice  on  the  propellers  of 
an  airplane  ? 

•  Where  does  the  ice  first 
form? 

•  What  is  the  effect  of  ice 
formation  on  the  spinner 
of  a  propeller? 

•  What  units  comprise  the 
alcohol  anti-icing  system? 

•  What  is  the  approximate 
composition  of  the  liquid 
used  in  an  alcohol  sys¬ 
tem?  Why  is  pure  alcohol 
used? 

•  What  is  the  purpose  of  the 
slinger  ring? 

•  Why  do  the  propeller  blade 
shanks  often  have  a  rubber 
boot  when  the  propeller  is 
equipped  with  alcohol  anti¬ 
icing? 


Thermal  anti-icing  «As  the  electric  boot  re¬ 
systems.  quires  electrical  power  to 

develop  heat,  how  is  the 
power  conducted  from  the 
non-rotating  engine  nose 
case  to  the  rorating  pro¬ 
pel  ler  ? 

•  Approximately  how  much 
power  is  required  for  this 
type  of  anti-icing  system? 

•  How  are  the  thermal  boots 
attached  to  the  propeller 
blade  shanks? 


LOCATE  REFERENCE  INFORMATION  AND  DE¬ 
SCRIBE  THE  OPERATION  OF  PROPELLER 
SYNCHRONIZING  SYSTEMS. 

(SEGMENT  B,  LEVEL  1) 


Student  Performance  Goal 


•  Given: 

Reference  informal  ion  describing  the  operation  of 
a  propeller  synchronizing  system  and  suitable  dia¬ 
grams  or  drawings  illustrating  the  location  of  com¬ 
ponents  within  the  system. 

•  Performance: 

The  student  will  locate  reference  information  and 
describe  the  operation  of  a  propeller  synchronizing 
system. 


•  Standard: 

The  student  will  correctly  identify  the  components 
necessary  to  the  system  and  use  correct  nomen¬ 
clature  as  a  part  of  the  description  of  operation. 


Key  Points 


Feedback 


Propeller  syn¬ 
chronizer  ion. 


Synchronization 

systems. 


•  What  is  meant  by  the  term 
"synchronization”  ? 

•  What  is  a  resonant  vibra- 
t  ion  ot  "beat”? 

•  Is  the  vibration  caused  by 
propellers  out  of  synchroni¬ 
zation  merely  an  annoyance 
or  is  it  also  destructive? 

•  How  will  the  operator  be¬ 
come  aware  of  a  defective 
synchronization  system? 

•  What  unit  of  a  propeller  sys¬ 
tem  controls  the  RPM  of  an 
engine  if  the  aircraft  is 
equipped  with  a  constant 
speed  propeller? 
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•  When  multi-engined  air¬ 
planes  are  equipped  with 
synchronization  systems, 
what  is  the  function  of  the 
master  engine  with  respect 
to  synchronizing  the  other 
engines? 

•  What  is  implied  by  the 
term  “slaved”  governor? 

•  What  is  the  purpose  of 
the  governor  step  motor 
in  a  synchronizer  system? 


28.  IDENTIFY  AND  SELECT  PROPELLER 

LUBRICANTS.  (EIT  =  2  hrs.,  T  =  1  hr.,  L/S 
=  1  hr.)  1  segment 

(UNIT  LEVEL  2) 


IDENTIFY  THE  LUBRICANT  TO  BE  USED  TO 
SERVICE  A  SPECIFIC  PROPELLER. 

(SEGMENT  A,  LEVEL  2) 


Student  Performance  Goal 
•  Given: 

Manufacturer’s  manuals  or  other  reference  informa¬ 
tion  specifying  the  kind  of  lubricant  recommended 
for  use  on  four  specific  makes  and  models  of  pro¬ 
pellers;  a  data  sheet  to  be  completed  with  informa¬ 
tion  obtained  from  the  manuals  or  reference  infor¬ 
mation. 


Manufacturer’s  specifi¬ 
cations  and  recom¬ 
mendations. 


•  Where  will  information 
identifying  the  recom¬ 
mended  propeller  lubricants 
be  found? 

•Why  do  the  specifications 
generally  provide  alter¬ 
nate  brands  and  trade 
names  for  specifically 
recommended  lubricants? 

•  What  precautions  should 
be  observed  with  regard 
to  mixing  approved  lubri¬ 
cants? 

•  Why  is  the  quantity  of 
lubricant  also  specified 
as  a  part  of  the  recom¬ 
mended  kind  of  lubricant? 


Activities 


Check  Items 
Did  the  student: 


Use  the  manu¬ 
facturers’  manuals. 
Complete  data  sheet. 


•  Locate  appropriate  refer¬ 
ence  material  as  listed. 

•  Select  the  proper  lubricant 
for  each  propeller. 

•  Identify  the  correct  appli¬ 
cator. 

•  List  the  special  proce¬ 
dures  to  be  observed  in 
performing  the  lubrication 
job  for  each  of  the  pro¬ 
pellers. 


•  Performance: 

The  student  will  locate  and  interpret  information 
in  the  reference  publications  for  each  of  the  four 
propellers  and  will  list  the  correct  lubricant  and 
special  procedures  that  need  to  be  considered  in 
lubricating  each  model  of  propeller. 

•  Standard: 

Reference  specifications  will  be  interpreted  with¬ 
out  error. 

Key  Points  Ft  * dhack 

Proper  lubricants.  ^Describe  how  centrifugal 

forces  acting  on  a  propeller 
make  the  consistency  of  a 
lubricant  a  matter  of  im¬ 
portance. 

•  Why  must  propeller  lubri¬ 
cants  have  reasonably  wide 
temperarure  ranges? 

•  Due  to  the  high  bearing  loads, 
explain  why  a  propeller  lubri¬ 
cant  must  have  special  anti¬ 
friction  and  plasticity 
characteristics. 


29.  BALANCE  PROPELLERS.  (EIT  =  6‘A  hrs., 
T  =  2'A  hrs.,  L/S  =  4  hrs.)  1  segment 
(UNIT  LEVEL  2) 


INTERPRET  INFORMATION  AND  DESCRIBE  THE 
PROCEDURE  FOR  BALANCING  FIXED  PITCH 
AND  VARIABLE  PITCH  PROPELLERS. 

(SEGMENT  A,  LEVEL  2) 

Student  Performance  Goal 

•  Given: 

Manufacturer’s  manuals  containing  information  de¬ 
scribing  the  balancing  of  fixed  pitch  metal  pro¬ 
pellets,  fixed  pitch  wood  propellers  and  control¬ 
lable  pitch  propellers. 

•  Performance: 

The  student  will  locate  and  interpret  information 
in  the  manuals  and  describe  the  procedure  for 
balancing  one  propeller  of  each  type. 


395 


Student  Performance  Goal 


•  Standard: 

Information  will  be  interpreted  without  error.  Cor¬ 
rect  nomenclature  and  terminology  will  be  used  as 
a  part  of  each  description  jnd  explanation. 

Key  Points  feedback 

Importance  of  balance.  »How  will  an  unbalanc<d 
propeller  effect  engine- 
operation? 

*How  could  a  mechanic  dis¬ 
tinguish  between  an  out-of- 
balance  condition  and  a 
propeller  that  is  out-of¬ 
track? 

•  How  do  worn  or  improperly 
torqued  engine  shock  mounts 
amplify  an  out-of-balance 
c  ond  it  ion  ? 

Balancing  procedures  •  Where  would  a  mechanic 
for  specific  propellers.  locate  information  which 
describes  the  balancing 
procedure  applicable  to  a 
specific  propeller? 

•  What  is  the  difference  be¬ 
tween  horizontal  and  ver¬ 
tical  balance  of  a  propeller? 

•  In  general,  how  is  hori¬ 
zontal  balance  achieved  on 
fixed  pitch  propellers? 

•  Why  are  hollow  barrel  bolts 
used  on  some  kinds  of 
propellers? 

•  How  does  the  specialist 
employed  in  the  propeller 
overhaul  shop  detect  hori¬ 
zontal  and  vertical  out- 
of-balance  conditions? 

Activities  Check  Items 

Did  the  student: 

Describe  the  procedure  »Use  and  correctly  interpret 
for  balancing  a  fixed  information  from  the  manuals? 
pitch  and  controllable  «Use  correct  nomenclature 
pitch  propeller.  and  terminology  as  a  part 

of  the  explanation  and  de¬ 
scription  of  procedure? 

30.  REPAIR  PROPELLER  CONTROL  SYSTEM 
COMPONENTS.  (E1T  =  8  hrs.,  T  -  3  hrs.,  US 
=  5  hrs.)  2  segments 

(UNIT  LEVEL  2) 

DESCRIBE  THE  ACTION  OF  A  PROPELLER  GOVER¬ 
NOR  AND  THE  FORCES  WHICH  CONTROL  PROPELLER 
PITCH. 

(SEGMENT  A,  LEVEL  2) 


•  Given: 

A  propeller  governor  equipped  with  a  manual  control 
and  a  governor  equipped  with  an  electric  control 
head;  manufacturer’s  manuals  describing  the  opera¬ 
tion  of  each  type  of  propeller;  diagrams  or  drawings 
illustrating  the  relationship  of  governor  action  to 
propeller  pitch. 

•  Performance: 

The  student  will  interpret  information  from  the 
manuals  and  point  to  the  control,  passageway  or 
portion  of  the  governor  that  provides  propeller 
control  during  on-speed,  under-speed  and  over¬ 
speed  operating  conditions.  He  will  describe  the 
governor  action  which  controls  propeller  pitch  and 
engine  speed. 

•  Standard: 

Interpretation  of  information  will  be  without  error. 
Correct  nomenclature  and  terminology  will  be  used 
as  a  part  of  the  description  and  explanation. 

Key  Points  Feedback 

Governor  action.  «How  are  the  flyweights  of 

the  governor  driven? 

■  How  does  the  position  of 
the  flyweights  effect  the 
position  of  the  governor 
pilot  valve? 

•  How  is  the  force  acting 
against  the  speeder  spring 
in  the  governor  varied  or 
changed? 

•  Why  does  a  governor  in¬ 
corporate  an  oil  pump? 

Engine  operating  *What  is  meant  by  the  terms 

conditions.  on-speed,  under-speed  and 

over-speed? 

•  How  does  an  increase  in 
propeller  pitch  effect  en¬ 
gine  RPM? 

•  How  does  a  decrease  in 
propeller  pitch  effect  engine 
RPM? 

•If  the  propeller  quadrant 
control  in  the  cockpit  is 
marked  "increase  RPM’  in 
which  direction  is  the  pro¬ 
peller  pitch  moving? 

•  What  reference  publication 
would  a  mechanic  use  to 
determine  the  make  and 
model  of  governor  approved 
for  use  with  a  specific 
propeller? 
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Activities 


Check  Items 

Did  the  student: 


Identify  the  component 
parts,  passageways  and 
controls  of  a  governor. 
Describe  the  governor 
action  and  the  forces 
controlling  propeller 
pitch. 


•  Correctly  interpret  informa¬ 
tion  from  the  reference  pub- 
licat  ions? 

•  Use  correct  nomenclature 
and  terminology  as  a  part 
of  the  description? 


PERFORM  THE  OPERATION  NECESSARY  TO 
MATCH  DIRECTION  OF  GOVERNOR  ROTATION 
TO  THE  ROTATION  OF  THE  ENGINE  DRIVE. 

(SEGMENT  B,  LEVEL  2) 


Student  Performance  Goal 
•  Given: 

A  propeller  governor  assembled  for  either  clockwise 
or  counterclockwise  rotation;  an  engine  with  a 
governor  drive  pad,  appropriate  reference  informa¬ 
tion  describing  the  procedure  necessary  to  change 
the  direction  i  rotation  of  the  governor. 


Key  Points 


Feedback 


Direction  of  governor 
rotation. 


Governor  engine 
drive  pads. 


•  Why  are  governors  designed 
to  rotate  both  clockwise 
arid  counterclockwise? 

•  Why  are  the  plugs  which 
block  the  passageways  in 
the  governor  called  oil 
control  plugs? 

•  When  a  governor  is  de¬ 
scribed  as  clockwise  or 
counterclockwise  direction 
of  rotation,  how  must  the 
governor  be  viewed? 

•  Where  are  the  propeller 
governors  located  on  the 
engine? 

•  How  could  a  mechanic  de¬ 
termine  the  direction  of 
rotation  of  the  engine  drive? 

•  What  reference  information 
would  a  mechanic  use  to 
determine  the  procedure  to 
be  followed  when  mounting 
a  governor  on  an  engine? 


•  Pertormam.  e: 

The  student  will  determine  the  direction  of  rotation 
of  the  governor  drive  on  the  engine.  He  will  accom¬ 
plish  the  procedure  necessary  to  match  the  direction 
of  governor  rotation  to  the  direction  of  the  engine 
drive  and  mount  the  governor  on  the  engine. 

•  Standard: 

The  procedure  specified  in  the  reference  information 
will  be  followed  without  exception.  The  direction 
of  governor  drive  will  match  the  engine  drive,  and 
provide  a  standard  that  would  permit  safe  and  satis¬ 
factory  operation  of  the  units. 


Actii’ities 


Check  Items 
Did  the  student: 


Determine  the  direction 
of  rotation  of  the 
governor  drive  and 
match  governor  to  this 
direction. 

Mount  the  governor  on 
the  engine. 


•  Use  and  correctly  interpret 
information  from  the  refer¬ 
ence  publications? 

•  Follow  the  procedures  spe¬ 
cified  in  the  manual? 

•  Achieve  a  standard  which 
would  permit  operation  of 
the  system? 
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CHAPTER  IV 

INSTRUCTIONAL  TIME  ALLOTMENT 


Participants  at  the  last  five  workshops  reviewed  the  instructional  units  and  estimated  the 
time  needed  to  teach  each  of  the  units.  In  addition,  they  developed  a  suggested  teaching  sequence. 
Because  the  instructional  patterns  of  the  many  schools  throughout  the  nation  are  quite  diverse, 
the  research  team  decided  that  sequencing  should  be  the  prerogative  of  each  school.  Thus,  the 
ensuing  tables  contain  only  one  of  many  possible  teaching  sequences. 

The  time  allotments  for  the  Airframe  and  Powerplant  Curriculums  total  1480  hours,  740 
hours  for  each,  and  the  General  Curriculum  totals  395  hours.  The  remaining  25  hours  (General, 
5  hours;  Airframe,  10  hours;  and  Powerplant,  10  hours)  were  set  aside  for  review,  additional 
practice,  and/or  examinations. 


TABLE  1 

DIVISION  OF  THEORY  AND  LABORATORY/SHOP  HOURS 
FOR  EACH  OF  THE  CURRICULUM  AREAS 


Curriculum 

Area 

Hours 

Percent 

Theory 

Lab/Shop 

Theory 

Lab/Shop 

General 

188.50 

206.50 

47.72 

52.28 

Airframe 

310.50 

429.50 

41.96 

58.04 

Powerplant 

322.00 

418.00 

43.51 

56.49 

TOTAL 

821 

1054 

43.79 

56.21 

The  division  between  theory  and  laboratory/shop  hours  is  shown  in  Table  1.  The  total  hours 
shown  in  Table  1  is  1875.  This  is  25  hours  less  than  the  1900  hour  requirement  set  by  FAR  147, 
but,  as  indicated  above,  these  hours  were  set  aside  to  be  used  most  appropriately.  The  time 
allotments  for  theory  and  laboratory/shop  classes  fall  within  the  time  limits  established  for 
each  by  FAR  147. 

Two  different  suggested  time  allotment  tables  have  been  developed  for  each  of  the  five 
curriculum  areas.  One  type  of  table  is  titled  Sequential  and  the  other  Repetitive.  Both  types 
of  table  subdivide  the  activities  for  each  instructional  unit  into  theory  and  laboratory/shop.  In 
the  sequential  tables,  each  instructional  unit  is  presented  as  one  time  block  and  any  activities 
relating  to  that  unit's  theory  and  laboratory/shop  are  to  be  accomplished  within  this  one  time 
block.  No  additional  time  is  pro\ided  during  the  remainder  of  the  course  to  practice  or  delve 
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further  into  rhe  instructional  unit.  In  the  repetitive  tables,  however,  total  time  for  each  instruc¬ 
tional  unit  is  distributed  such  that  activities  relating  to  each  unit's  theory  and  laboratory/shop 
may  be  repeated  as  many  as  four  times  throughout  the  course.  The  total  time  allotted  to  each 
instructional  unit  is  the  same  in  both  tables;  the  only  difference  is  in  the  distribution  of  this 
time.  For  the  sequential  method,  each  instructional  unit  is  taught  once  and  in  one  time  block 
during  the  course;  for  the  repetitive  method,  each  instructional  unit  may  be  taught  a  number  of 
rimes  in  several  time  blocks  throughout  the  course. 

The  sequential  tables  are  read  by  following  each  item  from  the  top  of  the  table  to  the 
bottom.  The  instructional  units  are  identified  by  number,  beginning  with  number  one  and  con¬ 
tinuing  through  the  last  instructional  unit.  Instructional  time  is  indicated  for  theory,  laboratory/ 
shop,  total  hours  for  both  theory  and  laboratory/shop,  and  cumulative  hours. 

The  repetitive  tables  are  also  read  from  top  to  bottom,  however,  they  require  that  each 
column  (instructional  series)  be  read  in  its  entirety  before  going  on  to  the  next.  In  either  type 
of  table,  the  sequence  of  instructional  units  may  be  rearranged  by  taking  out  the  entry  for  an 
entire  unit  and  inserting  that  entry  in  the  new  position.  However,  the  cumulative  hours  would 
then  have  to  be  recalculated. 
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TABLE  1 

GENERAL  CURRICULUM  -  SEQUENTIAL  TABLE 


Theory 

Lab/Shop 

Total 

Cumulative 

MATHEMATICS 

1 

1.  Extract  roots  and  raise  number  to 
a  given  power. 

3 

0 

3 

5 

2.  Determine  areas  and  volumes  of 
various  geometrical  shapes. 

4 

2 

6 

9  i 

2.  Solve  ratio,  proportion,  and 
percentage  problems. 

3 

2 

5 

14 

4.  Perform  algebraic  operations  involving 
addition,  subtraction,  multiplication, 
and  division  of  positive  and  negative 
numbers. 

3 

3 

1 

6 

i 

20 

AIRCRAFT  DRAWINGS 

1  j 

5.  Use  drawings,  symbols  and 
schematic  diagrams. 

7 

7 

14 

1  i 

'  34  j 

6.  Draw  sketches  of  repairs  and  altera¬ 
tions. 

4 

b 

10 

44 

7.  Use  blueprint  information. 

5 

6 

1 1 

55 

8.  Use  graphs  and  charts. 

i 

2 

3 

58 

BASIC  PHYSICS 

9.  Use  the  principles  of  simple  machines: 
sound,  fluid,  and  heat  dynamics. 

6 

2 

8 

66 

BASIC  ELECTRICITY 

10.  Determine  the  relationship  of  voltage, 
current,  and  resistance  in  electrical 
circuits. 

14 

12-1/2  j 

26-1/2 

92-1  2 

11.  Measure  voltage,  current,  resistance, 
continuity,  and  leakage. 

■» 

3 

7 

99-1  2 

12.  Measure  capacitance  and  inductance. 

4 

0 

4 

103-1/2 

13.  Calc  ulate  and  measure  electrical 
power. 

2 

0 

2 

K^.J/2  1 

14.  Read  and  interpret  electrical 
circ  uit  diagrams. 

3 

i 

j 

b 

1  1  1  - 1  2 

15.  Inspect  and  service  batteries. 

5-1/2 

4-1  2 

10 

121-1  2 

16.  Overhaul  aircraft  electrical 
components. 

r 

i 

12-1/2  | 

10-1/2 

23 

144-1  2 
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Theory 

Lab/Shop 

Total 

Cumulative 

FLUID  LINKS  &  FITTINGS 

17.  Fabricate  and  install  rigid  and  flexible 
fluid  lines  and  fittings. 

8-1/2 

16-1/2 

25 

169-1/2 

MATERIALS  &  PROCESSES 

18.  Perform  precision  measurements. 

2 

10 

12 

181-1/2 

19.  Identify  and  select  aircraft  hardware 
and  materials. 

21 

17 

38 

219-1/2 

20.  Perform  basic  heat-treating  processes. 

5 

1 

6 

225-1/2 

21.  Perform  penetrant,  .  hemical  etching, 
and  magnetic  panicle  inspections. 

4 

8-1/2 

12-1/2 

238 

22.  In  sprit  and  check  welds. 

1 

4 

5 

243 

23.  Identify  and  select  appropriate  non¬ 
destructive  testing  methods. 

7 

« 

7 

2oO 

CLEANING  &  CORROSION  CONTROL 

24.  Identify  and  sele  t  cleaning  materials. 

4 

8 

12 

262 

25.  Perform  aircraft  cleaning  and 
corrosion  control. 

8 

288 

GROUND  OPERATION  &  SERVICING 

26.  Identify  and  select  fuels. 

2-1/2 

1-1/2 

4 

292 

27.  Start,  ground  operate,  move,  service, 
and  secure  aircraft. 

8 

18 

26 

318 

M  A  IN  T  E  N  A  NC  F.  P  UBL IC  A  T  IONS 

28.  Select  and  use  FAA  and  manufacturer's 
aircraft  maintenance  specifications, 
data  sheers,  manuals,  pum 'cations,  and 
related  Federal  Aviation  Regulations. 

6-1/2 

6-1/2 

13 

331 

29.  Read  technical  data. 

3 

3 

6 

337 

MECHANIC  PRIVILEGES  &  l  IMITATIONS 

To.  !  xerc  ise  mechanic  privileges  within 
the  limitations  prescribed  by  FAR  65. 

2 

3 

5 

342 

M  A  INTI-  NANI  I  FORMS  Si  111  CORDS 

31.  Write  dcs-  Option  of  aircraft  condition 
and  work  performed. 

2 

3 

5 

.32.  Complete  required  maintenance  forms, 
records,  and  inspection  reports. 

6-1/2 

1-1/2 

8 

355 

402 


t 


1-1/2 


355 


TABLE  2 


Use  the  principles  of  simple 
machines:  sound,  fluid,  and 

heat  dynamics.  6  2  8  56.5 


10.  Determine  the  relationship  of 
voltage,  current,  and  resis¬ 
tance  in  electrical  circuits.  9.5  6  15.5  72  2.5  4.5  7  327  2  1  3  372.5  -  1  1  389.5 


processes.  5  1  6  169 


MECHANIC  PRIVILEGES  AND 
LIMITATIONS 


TABLE  3 

AIRCRAFT  STRUCTURES  -  SEQUENTIAL  TABLE 


Theory 

Lab/Shop 

Total 

Cumulative 

WOOD  STRUCTURES 

I.  Identify  wood  defects. 

1 

1 

2 

2.  Inspect  wood  structures. 

1-1/2 

1-1/2 

3 

5 

3.  Service  and  repair  wood  structures. 

7-1/2 

- 

7-1/2 

12-1/2 

FABRIC  COVERING 

4.  Select  and  apply  fabric  and  fiberglass 
covering  materials. 

3-1/2 

3-1/2 

16 

5.  Inspect,  test,  and  repair  fabric  and 
fiberglass. 

4 

9 

13 

29 

AIRCRAFT  FINISHES 

6.  Apply  trim,  letters,  and  touchup  paint. 

2 

2 

31 

7.  Identify  and  select  aircraft  finishing 
materials. 

2 

1 

3 

34 

8.  Apply  paint  and  dope. 

4 

18 

22 

56 

9.  Inspect  finishes  and  identify  defects. 

1 

2 

3 

59 

SHEET  METAL  STRUCTURES 

10.  Install  conventional  ri'ets. 

5 

16 

21 

CO 

o 

11.  Install  special  rivets  and  fasteners. 

5 

10 

15 

95 

12.  Hand  form,  lay  out,  and  bend  sheet 
metal. 

7 

27 

34 

13.  Inspect  and  repair  sheet  metal  struc¬ 
tures. 

15 

29 

44 

— 

173 

14.  Inspect  bonded  structures. 

4 

5 

9 

182 

15.  Inspect  and  repair  plastics,  honey¬ 
comb,  and  laminated  structures. 

3 

8 

11 

193 

16.  Inspect,  check,  service,  and  repair 
windows,  doors,  and  interior 
furnishings. 

3 

9 

12 

205 

WELDING 

17.  Solder,  braze,  and  arcweld  steel. 

7 

25-1/2 

32-1/2 

237-1/2 

18.  Fabricate  tubular  structures. 

6 

- 

6 

243-1/2 

19.  Solder  stainless  steel. 

1 

- 

1 

244-1/2 

408 


Theory 

Lab/Shop 

Total 

Cumulative 

wi_ 

.DING  (continued) 

< 

i 

20. 

Weld  stainless  steel  and  aluminum. 

1/2 

3 

3-1/2 

_  _  . '  - 

248 .  ; 

21. 

Weld  magnesium  and  titanium 

2 

.  . 

2 

r  -  » 

250  j 

i 

ASSEMBLY  &  RIGGING 

■ 

! 

i 

22. 

Rig  fixed  wing  aircraft. 

4 

5 

9 

259 

23. 

Rig  rotary  wing  aircraft. 

8 

- 

8 

267 

24. 

Check  alignment  of  structures. 

2 

8 

10 

27- 

U.  { 

25. 

Assemble  aircraft. 

1 

6 

.  - 

7 

-  —  — _ 

284 

26. 

Balance  and  tig  movable  surfaces. 

4 

20 

_  __ 

24 

. 

308 

■>“» 

Jack  aircraft. 

1 

2 

3 

311 

AIR  r-  RAME  INSPECT  IONS 

28. 

Perform  100-hour  or  annual  inspec¬ 
tion. 

o 

18 

20 

331 

TOTAL 

107 

224 

331 

331 

400 


*»<■>—*«* «V  * 


TABLE  4 


ASSEMBLY  &  RIGGING 


TABLE  5 

AIRCRAFT  SYSTEMS  AND  COMPONENTS  -  SEQUENTIAL  TABLE 


Theory 

Lab/Shop 

Total 

Cumulative 

AIRCRAFT  ELECTRICAL  SYSTEMS 

1.  Install,  check,  and  service  airframe 
electrical  wiring,  controls,  switches, 
indicators,  and  protective  devices. 

18-1/2 

24 

42-1/2 

42-1/2 

2.  Inspect,  check,  troubleshoot,  service, 
and  repair  alternating  current  and 
direct  current  electrical  systems 

19-1/2 

18-1/2 

38 

80-1/2 

3.  Repair  aircraft  electrical  system 
components. 

13 

11-1/2 

24-1/2 

105 

HYDRAULIC  &  PNEUMATIC  POWER 
SYSTEMS 

4.  Identify  and  select  hydraulic  fluids. 

1 

1 

2 

1 07 

5.  Repair  hydraulic  and  pneumatic  power 
system  components. 

7 

8 

15 

122 

6.  Inspect,  check,  service,  troubleshoot, 
and  repair  hydraulic,  and  pneumatic 
power  systems. 

25 

30 

55 

177 

AIRCRAFT  LANDING  GEAR  SYSTEMS 

7.  Inspect,  check,  service,  and  repair 
landing  gear,  retraction  systems, 
shock  struts,  brakes,  wheels,  tires, 
and  steering  systems. 

32 

50 

82 

259 

POSITION  &  WARNING  SYSTEMS 

8.  Inspect,  check,  and  service  speed  - 
and  takeoff -warning  systems  and 
antiskid  electrical  brake  controls. 

5-1/2 

5-1/2 

11 

270 

9.  Inspect,  check,  troubleshoot,  service, 
and  repair  landing  gear  position 
indicating  and  warning  systems. 

3 

6 

9 

279 

AIRCRAFT  INSTRUMENT  SYSTEMS 

10.  Install  instruments. 

5 

6 

11 

290 

11.  Inspect,  check,  service,  troubleshoot, 
and  repair  heading,  speed,  altitude, 
time,  attitude,  temperature,  pressure, 
and  position  indicating  systems. 

4 

5 

9 

299 

413 


Theory 

Lab/Shop 

Total 

Cumulative 

AIRCRAFT  FUEL  SYSTEMS 

12.  Inspect,  check,  service,  troubleshoot, 
and  repair  aircraft  fuel  systems. 

6 

7 

13 

312 

13.  Repair  aircraft  fuel  system 
components. 

5 

5 

10 

322 

14.  Inspect  and  repair  fuel  quantity 
indicating  systems. 

3 

3 

6 

328 

15.  Inspect,  check,  and  repair  pressure 
fueling  systems. 

2 

- 

2 

330 

16.  Check  and  service  fuel  dump  systems. 

1 

- 

1 

331 

17.  Perform  fuel  management  transfer 
and  defueling. 

2 

- 

2 

333 

18.  Troubleshoot,  service,  and  repair 
fluid  pressure  and  temperature 
warning  systems. 

1 

1 

2 

335 

COMMUNICATIONS  &  NAVIGATION 

Systems 

19.  Inspect,  check,  and  service  auto¬ 
pilot  and  approach  control  systems. 

5 

5 

340 

20.  Inspect,  check,  and  service  aircraft 
electronic  communication  and 
navigation  systems. 

« 

5 

5 

345 

21.  Inspect  and  repair  antenna  and 
electronic  equipment  Installations. 

5 

5 

10 

- - 

355 

CABIN  ATMOSPHERE  CONTROL 

Systems 

22.  Inspect,  check,  troubleshoot,  service 
and  repair  heating,  cooling,  air  con¬ 
ditioning,  and  pressurization  systems. 

14 

14 

369 

23.  Inspect,  check,  troubleshoot,  service, 
and  repair  oxygen  systems. 

3 

4 

7 

376 

24.  Repair  heating,  cooling,  air  condi¬ 
tioning,  pressurization,  and  oxygen 
system  components. 

9 

9 

385 

ICE  &  RAIN  CONTROL 

25.  Inspect,  check,  troubleshoot,  service, 
and  repair  airframe  ice  and  rain 
control  systems. 

4 

8 

12 

397 

TABLE  6 


Inspect,  check,  service, 
troubleshoot  and  repair 
hydraulic  and  pneumatic 

power  systems.  20  20  40  148.5  5  10  15  389 


troubleshoot,  and  repair 
aircraft  fuel  systems. 


21.  Inspect  and  repair  antenna 

and  electronic  equipment  in-  3 

stallations.  5  5  10  308^ 


CABIN  ATMOSPHERE  CONTROL 
SYSTEMS 


r 

TABLE  7 

POWERPLANT  THEORY  AND  MAINTENANCE  -  SEQUENTIAL  TABLE 

Theory  Lab/Shop  Total 

Cumulative 

RECIPROCATING  ENGINES 

1.  Overhaul  reciprocating  engines. 

24 

80 

104 

i04 

2.  Inspect  and  repair  reciprocating 
engines. 

15-1/2 

28 

43-1/2 

147-1/2 

3.  Inspect,  check,  service,  and  repair 
opposed  and  radial  engines  and 
reciprocating  engine  installations. 

20-1/2 

30-1/2 

51 

198-1/2 

4.  Install,  troubleshoot,  and  remove 
reciprocating  engines. 

15-1/2 

24-1/2 

40 

238-1/2 

TURBINE  ENGINES 

5.  Overhaul  turbine  engines. 

24 

10 

34  - 

272-1/2 

6.  Inspect,  check,  service,  and  repair 
turbine  engine  installations. 

5 

5 

10 

282-1/2 

7,  Install,  troubleshoot,  and  remove 
turbine  engines. 

5 

5-1/2 

10-1/2 

— 

293 

ENGINE  INSPECTION 

8.  Perform  powerplant  conformity  and 
airworthiness  inspection. 

3 

7 

10 

303 

TOTAL 

106-1/2 

196-1/2 

303 

303 

420 


POWERPLANT  THEORY  AND  MAINTENANCE  -  REPETITIVE  TABLE 


Perform  powerplant  con¬ 
formity  and  airworthiness  , 

inspection.  1.5  3  4.5  270  1.5  2  3.5  294^  -  2  2  303 


TABLE  9 


POWERPLANT  SYSTEMS  AND  COMPONENTS  -  SEQUENTIAL  TABLE 


Theory 

Lab/ Shop 

Total 

Cumulative 

LUBRICATION  SYSTEMS 

1.  Identify  and  select  lubricants. 

5 

5-1/2 

10-1/2 

10-1/2 

2.  Inspect,  check,  service,  troubleshoot, 
and  repair  engine  lubrication  systems. 

22 

18-1/2 

40-1/2 

51 

3.  Repair  engine  lubrication  system 
components. 

11 

7 

18 

69 

ENGINE  FUEL  SYSTEMS 

4.  Inspect,  check,  service,  troubleshoot, 
and  repair  engine  fuel  systems. 

2 

3 

5 

74 

5.  Repair  engine  fuel  system 
components. 

3-1/2 

5 

8-1/2 

82-1/2 

FUEL  METERING  SYSTEMS 

6.  Inspect,  check,  service,  troubleshoot, 
and  repair  reciprocating  and  turbine 
engine  fuel  metering  systems. 

13 

17 

30 

112-1/2 

7.  Overhaul  carburetors. 

12 

8 

20 

132-1/2 

8.  Repair  engine  fuel  metering  system 
components. 

3 

3 

6 

138-1/2 

9.  Inspect,  check,  and  service  water 
injection  systems. 

2 

_ 

2 

s 

INDUCTION  SYSTEMS 

10.  Inspect,  check,  troubleshoot,  service, 
and  repair  engine  ice  and  rain  con¬ 
trol  systems. 

2 

2-1/2 

4-1/2 

145 

11.  Inspect,  check,  service,  and  repair 
heat  exchangers  and  superchargers. 

4 

3-1/2 

7-1/2 

152-1/2 

12.  Inspect,  check,  service,  and  repair 
carburetor  air  intake  and  induction 
manifolds. 

2-1/2 

4 

6-1/2 

159 

ENGINE  COOLING  SYSTEMS 

13.  Inspect,  check,  troubleshoot,  service, 
and  repair  engine  cooling  systems. 

3 

4 

7 

166 

14.  Repair  engine  cooling  system 
components. 

-1/2 

2-1/2 

3 

169 

422 


Theory 

Lab/Shop 

T  otal 

Cumulative 

ENGINE  EXHAUST  SYSTEMS 

15.  Inspect,  check,  troubleshoot,  service, 
and  repair  engine  exhaust  systems. 

6 

7 

13 

182 

16.  Repair  engine  exhaust  system 
components. 

2 

2 

4 

186 

IGNITION  SYSTEMS 

17.  Overhaul  magneto  and  ignition  harness. 

15 

15 

30 

216 

— 

18.  Inspect,  check,  service,  troubleshoot, 
and  repair  reciprocating  and  turbine 
engine  ignition  systems. 

12 

20 

32 

248 

19.  Repair  engine  Ignition  system 
components. 

14 

14 

28 

276 

ENGINE  ELECTRICAL  SYSTEMS 

20,  Install,  check,  and  service  engine 
electrical  wiring,  controls,  switches, 
indicators,  and  protective  devices. 

18-1/2 

19-1/2 

38 

314 

21.  Repair  engine  electrical  system 
components. 

11 

8-1/2 

19-1/2 

333-1/2 

ENGINE  INSTRUMENT  SYSTEMS 

22.  Inspect,  check,  service,  troubleshoot, 
and  repair  engine  temperature, 
pressure,  and  RPM  indicating  systems. 

11 

7 

18 

351-1/2 

23.  Troubleshoot,  service,  and  repair  fluid 
rate  of  flow  indicating  systems. 

2 

-1/2 

2-1/2 

354 

ENGINE  FIRE  PROTECTION  SYSTEMS 

24.  Inspect,  check,  service,  troubleshoot, 
and  repair  engine  fire  detection  and 
extinguishing  systems. 

2-1/2 

2-1/2 

5 

359 

PROPELLERS 

25.  Inspect,  check,  service,  and  repair 
fixed-pitch,  constant-speed,  and 
feathering  propellers  and  propeller 
governing  systems. 

14 

19 

33 

392 

26.  Install,  troubleshoot,  and  remove 
propellers. 

7-1/2 

13 

20-1/2 

412-1/2 

27.  Inspect,  check,  service,  and  repair 
propeller  synchronizing  and  ice 
control  systems. 

8 

8 

420-1/2 

28  Identify  and  select  propeller 
lubricants. 

1 

1 

2 

422-1/2 

423 


Theory 

Lab/Shop 

Total 

Cumulative 

PROPELLERS  (continued) 

29.  Balance  propellers. 

2-1/2 

4 

6-1/2 

429 

30.  Kepair  propeller  control  system 
components. 

3 

5 

8 

437 

TOTAL 

'  1  -  1 
i 

215-1/2 

221 -1/2 

437 

437 

4  24 


Overhaul  magneto  and  ignition 


427 


CHAPTER  V 


PART  2,  PHASE  3  OF  THE  NATIONAL  STUDY  OF  THE  AVIATION  MECHANICS  OCCUPATION 

Two  previous  studies  published  in  1966  led  to  the  development  of  a  common  core  curri¬ 
culum  for  the  training  of  aviation  mechanics.  The  studies  were  A  Study  of  the  Aviation  Mechanics 

1  9 

Occupation  in  California  and  A  National  Study  of  the  Aviation  Mechanics  Occupation. 

The  first  of  these  studies  surveyed  the  aviation  mechanics  occupation  in  California,  and 
the  second  expanded  the  scope  of  the  investigation  to  the  national  level.  The  national  study  in¬ 
cluded  a  survey  of  six  regional  areas  of  the  United  States.  These  areas  were  determined  through 
the  use  of  an  industry  density  pattern  in  which  the  heaviest  concentration  of  airline  and  general 
aviation  activity  was  identified.  The  states  and  the  survey  areas  they  formed  are  listed  below: 
Area  1  -  California,  Idaho,  Oregon,  Washington 
Area  2  -  Colorado,  Kansas,  Oklahoma,  Texas 
Area  3  -  Illinois,  Iowa,  Michigan,  Minnesota,  Missouri 
Area  4  -  Florida,  Georgia,  North  Carolina,  South  Carolina 
Area  5  -  Maryland,  Ohio,  Pennsylvania,  Washington,  D.C. 

Area  6  -  Connecticut,  Massachusetts,  New  Jersey,  New  York 

With  the  California  survey  results  added  to  the  data  collected  during  the  national  survey, 
a  total  of  401  companies  covering  the  job  activities  of  18,080  aviation  mechanics  was  attained. 
The  data  collected  provided  current  information  on  a  regional  basis  in  the  following  industrial 
categories:  airline  line,  airline  overhaul,  large  general  aviation,  and  small  general  aviation 

(companies  employing  five  mechanics  or  less).  The  published  data  and  results  of  the  1965-66 
survey  were  included  in  Phase  1  of  the  National  Study  of  the  Aviation  Mechanics  Occupation. 

Phase  1  of  the  National  Study  provided  the  detailed  information  needed  to  bring  the  aviation 
maintenance  technician  school  curriculums  up  to  1966  requirements. 

Part  two,  Phase  3  of  the  National  Study  of  the  Aviation  Mechanics  Occupation  was  uesigned 
to  (1)  identify  the  changes  that  had  occurred  within  the  industry  since  the  1965-66  survey,  and 
(2)  determine  the  reliability  of  specific  sampling  techniques  as  a  means  of  identifying  changes 
in  the  occupation. 


David  Allen,  Richard  Lano,  and  Norman  Witt,  A  Study  of  the  Aviation  Mechanics  Occupa¬ 
tion  ip  California.  Berkeley:  University  of  California  Press,  1966,  170  pp. 

^David  Allen,  John  Meyer,  Alvin  Corenbeing,  and  William  Bowers,  A  National  Study  of  the 
Aviation  Mechanics  Occupation.  Los  Angeles;  UCLA  Press,  1966,  229  pp. 
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The  importance  of  maintaining  instructional  content  current  with  changes  occurring  in  the 
aviation  industry  cannot  be  overemphasized.  Thus,  PartTwo,  Phase  3  of  the  National  Study  is  cru¬ 
cial  to  the  entire  study  since  it  both  updates  previous  data  tests  a  sampling  system  that  would  be  in¬ 
expensive  in  terms  of  cost  for  large  surveys  while  retaining  an  acceptable  degree  of  reliability. 

Part  two,  Phase  3  was  begun  in  November  1969,  and  was  concluded  in  March  1970,  at  which 
time  final  recommendations  were  made  by  the  National  Advisory  Committee. 

AVIATION  INDUSTRY  RESURVEY 

A  field  resurvey  of  the  six  areas  of  the  United  States  began  on  November  1,  1969.  The  re¬ 
check  was  accomplished  by  sampling  30  percent  of  the  companies  surveyed  in  1965  and  1966  during 
Phase  1  of  the  National  Study.  Two  questionnaires  were  used  to  obtain  current  industrial  sta¬ 
tistical  information.  One  was  the  original  questionnaire  used  in  the  1965-1966  survey  and  the 
other  was  a  modified  questionnaire  which  provided  the  respondents  with  the  data  findings  ob¬ 
tained  from  the  1966  study.  An  attempt  was  made  to  have  an  approximately  even  division  in  the 
random  use  of  each  questionnaire. 

Figure  1.  ORIGINAL  QUESTIONNAIRE 

Hydraulic  and  Pneumatic  Systems  Men  Freq  T/K  M/S  IND 

1.  Identify  various  types  of  hydraulic  systems.  _  _  _  _  _ 

2.  Identify  various  types  of  pneumatic  systems.  _  _  _  _  _ 

3.  Identify  hydraulic  fluids.  _  _ _  _  _ _  _ 

4.  Fabricate  aluminum  lines.  _  _  _  _  _ , 

5.  Fabricate  stainless  lines.  _  _  _  _  _ 

6.  Install  fittings  and  lines.  _  _  _  _  _ 

7.  Operate  and  service  hydraulic  system  and  components.  _  _  _  _  _ 

8.  Operate  and  service  pneumatic  system  and  components.  _  _  _  _  _ 

9.  Inspect  and  repair  hydraulic  system  and  components.  _  _  _  _  _ 

10.  Inspect  and  repair  pneumatic  system  and  components.  _  _  _  _  _ 
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Figure  2.  M0DIF1FD  QUFS1  TONNAIRF 
Hydraulic:  and  Pneumatic  Systems  Men  f  req 

1.  Identify  various  types  of  hydraulic  systems.  _ _ 

2.  Identify  various  types  of  pneumatic  systems.  _ _ 

H.  Identify  hydraulic  fluids.  _ _ 

4.  Fabricate  aluminum  lines.  _ _ _  _ 

5.  Fabricate  stainless  lines.  _ _ _ _ _ 

6.  Install  fittings  and  lines.  _ _ 

7.  Operate  and  service  hydraulic  system  and 

components.  _  _ 

8.  Operate  and  service  pneumatic  system  and 

components.  _ _ 

9.  Inspect  and  repair  hydraulic  system  and 

components.  _  _ 

10.  Inspect  and  repair  pneumatic  system  and 

components.  _ _ _ 


Figure  1  displays  a  small  section  of  the  original  survey  questionnaire.  Those  individuals 
who  completed  this  questionnaire  during  the  rcsurvev  in  1969-1970  were  not  informed  of  the 
data  results  collected  during  the  1965-1966  survey.  Figure  2  is  an  example  of  the  modified  ques¬ 
tionnaire.  The  only  difference  between  the  two  questionnaires  is  that  the  modified  questionnaire 
displayed  the  data  findings  from  the  original  1966  survey  for  each  particular  task.  Ihese  data 
findings,  coded  numbers  1  through  5,  were  enclosed  in  boxes  under  the  T/K,  M/S,  and  IND 
columns,  These  numbers  were  shown  in  an  attempt  to  detect  if  a  respondent  knowing  previous 
data  results  would  answer  differently  from  a  respondent  having  no  knowledge  of  the  previous  data. 

The  individuals  receiving  the  modified  questionnaire  were  requested  to  review  the  task- 
and  if  the  number  given  still  reflected  the  level  of  technical  knowledge,  the  conditions  for  mani¬ 
pulative  skill,  or  the  degree  of  industry  training,  they  were  to  insert  the  same  number  in  the 
appropriate  column.  If  the  indicated  number  was  not  applicable,  they  were  to  in<1k  are  tho 
number  which  now  relates  to  their  particular  job  requirements.  Blank  spaces  were  provided 
on  both  questionnaires  at  the  conclusion  of  each  topic  so  that  tasks  that  were  not  identified 
in  the  1966  survey  could  be  inserted  and  considered  in  the  review  of  the  data.  Respondents  to 
both  questionnaires  were  required  to  complete  the  Men  and  Freq  (frequency)  columns. 


Both  survey  questionnaires  had  five  columns  requiring  a  response  for  each  of  508  tasks  to  be 
considered  in  determining  job  requirements:  column  1,  the  number  of  men  performing  the  task; 
c  olumn  2,  the  frequency  with  which  the  cask  1 .  performed;  column  \  the  technical  knowledge 
required  to  accomplish  the  task;  column  4,  the  conditions  under  which  manipulative  skill  is  used 
to  accomplish  the  task;  and  column  5,  the  degree  of  training  offered  in  the  industry. 

Data  was  collected  during  the  resurvev  for  10,916  of  the  mechanics  employed  in  the  com¬ 
panies  studied.  '1  his  re  survey  of  30  percent  of  the  original  companies  studied  in  1966  repre¬ 
sent-  t>5.2  percent  of  the  mechanics  originally  surveyed.  This  number  was  more  than  sufficient 
to  enable  a  reliable  comparative  analysis  of  the  two  survey  instruments  to  be  made. 

lNTj_R FFF.TAl  ION  OF  SI' RVLV  RESULTS 

On  the  following  pages  are  the  tables  presenting  all  of  the  data  collected  by  the  resurvey. 

:  ach  table  has  c  major  topic  heading  and  shows  the  subtopics  performed  bv  the  aviation  mechanic. 
1  he  sui  topk a  are  arranged  in  descending  order  from  most  frequent  to  least  frequent,  as  do¬ 
te:  min. -d  by  the  percent  of  mechanics  performing  that  task. 

Ki-  Y  TO  TAB!. US 

Data  is  presented  in  six  columns  with  the  headings  identified  as  N,  F,  T,  M,  1,  and  ^ 

in  the  example  tie  low. 


j 

N 

1 

f 

!  F 

1 

: 

1 

i 

M 

1 

!  i 

! 

— r~ 

1  A 

1  R 

1 

| 

1 

j _ _ _ 1 

1 

L 

r — n 

!  he  hefdinm  represent  the  following: 

-  -  i'eic  . at  of  mechanics  performing  the  task 
■  !  r  quency  with  which  the  task  is  performed 
’  -  !  ec-hr.ical  knowledge  required  to  perform  the  task 
.'•I  Manipulative  skill  required  to  perform  the  task 
I  Indm-fy  training  offered 

F  -  National  Advisory  Committee  recommendations  for  T/K  level 

e  ach  of  the  first  five  columns  is  divided  in  accordance  with  the  four  industrial  categories, 
identified  I  n  A  O,  I  ,  and  S,  as  shown  In  the  example  below. 
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A  -  Airline  line  stations 
O  -  Airline  overhaul  stations 
I  -  t  arge  general  aviation  companies 
c.  ■  Small  general  aviation  companies 

Data  applicable  to  the  N  column  i-  j-.-presi-rted  by  the  f./Howir.’  '"tols  whi  u  i.\.:n  ale  the 
percentage  of  mechanics  performing  oat  h  task: 

—  -  Tasks  performed  by  less  than  2  percent  of  the  mechanics  in  that  inojstri  ’!  ntegnry 

S  -  Tasks  performed  bv  2  to  5  percent  of  the  mechanics  in  that  industrial  category 

*  •  Tasks  performed  by  5  to  10  percent  of  the  mechanics  in  that  industrial  category 

1-9  -  Tasks  performed  bv  10  to  99  percent  of  the  mechanics  in  tbit  :  aregory  n  -  1  0 

to  19  percent  of  the  mechanics;  2-20  to  go  percent  of  the  mechanics;  3  ■-  TO  to  29  per¬ 
cent  of  the  mechanics,  etc.). 


Data  applicable  to  the  F  column  is  represented  by  the  following  hirers  wniwb  indi.  »r.  the 

frequency  with  which  the  task  is  performed- 

l  The  job  is  performed  semi-annual!'-  o  -  less  often 
(low  frequency) 

M  The  job  is  performed  monthly 
(medium  frequency) 


H  The  job  is  performed  daily  or  w-.cklv 
(high  frequency) 

No  Letter  The  task  is  not  performed. 


Data  applicable  to  the  T  column  is  represented  by  the  following  numbers  which  indicate 


the  technical  knowledge  required  to  perform  a  given  task: 

1  -  Knowledge  (knowledge  of  where  information  is  to  be  found  and  the  ability  to 

follow  directions) 

2  -  Comprehension  (ability  to  interpret  information  and  drawings  needed  in  performing 

a  job) 

.a  -  Application  (knowledge  and  understanding  of  principles  and  processes  and  the 

ability  to  apply  them  to  specific  situations) 


4  -  Analysis  (ability  to  break  down  a  malfunction  into  its  fundamental  parts  in 

order  to  trouble-shoot) 


5  Synthesis  (ability  to  put  together  knowledge  of  principles  and  procedures  to 

complete  repairs  including  the  construction  of  new  or  substitute 
parts) 


N 

A  C)  L  S 

F 

A  0  L  S 

',1 
A  O  L  S 

M 

A  O  L  S 

1 

A  0  L  S 

A 

R 

5  -  V  1 

H  H  l.  11 

3  3  3 

_ 

Hntn  applicable  to  the  M  column  is  represented  by  the  following  numbers  which  indicate 
the  conditions  under  which  manipulative  skill  i>  required  by  the  task: 

1  -  Not  needed 

2  ■  Reasonable  time  limit,  no  job  planning  required 
2  ■  Reasonable  time  limit,  job  planning  required 

4  -  lime  critical,  no  job  planning  required 


l  ime  critical,  job  planning  required 


1 

i 

1 

N 

k_°  1  s 

F 

A  0  I.  S 

— 

T 

A  O  L  S 

M 

A  0  l  S 

I 

A  0  L.  S 

A 

R 

l"’" 

777 

_ 

H  H  L.  H 

3  3  3  3 

.  .  . 

3  4  3  3 

Data  applicable  to  the  l  column  is  represented  by  .he  following  numbers  which  indicate  the 
degree  of  tiaininc  offered  by  industry: 

1  \o  training  offered 

2  Orientation  or  familiarization  training  r  ffered 

3  -  Haste  or  general  information  training  offered 

4  1  minim?  bn  depth  offered 
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N 

F 

T 

M 

I 

A 

A  0  L  S 

A  0  L  S 

A  0  L  S 

A  0  L  S 

A  O  L  S 

R 

$  -  +  1 

H  H  L  H 

— 

3  3  3  3 

3  4  3  3 

3  4  2  3 

Beginning  with  Table  44,  the  M  column  is  replaced  by  the  A/S  column,  as  in  the  example 
below.  The  applicable  A/S  data  is  represented  by  the  following  numbers  which  indicate  whether 
accuracy  or  accuracy  and  speed  are  required  in  performing  each  task: 

1  -  The  task  must  be  performed  with  accuracy 

2  -  The  task  has  to  be  done  with  accuracy  and  speed 

(Note:  Table  5?.,  Ethics  and  Legal  Responsibilities,  does  not  have  an  M  or  A/S  column 
because  neither  of  these  factors  is  applicable  to  the  topic.) 


N 

F 

T 

A/S 

I 

A 

A  0  L  S 

A  O  L  S 

A  O  L  S 

A  0  L  S 

A  O  L  S 

R 

$  -  +  1 

H  H  L  H 

3  3  3  3 

12  11 

3  3  2  3 

! 

Data  displayed  in  the  g  column  represents  the  technical  knowledge  level  recommended  by 
the  National  Advisory  Committee  for  that  task.  The  definition  of  levels  for  the  ^  column  is  the 
same  as  the  definition  given  above  for  the  T  column. 


— 

N 

A  0  L  S 

F 

A  0  L  S 

T 

A  O  L  S 

M/S 

A  0  L  S 

I 

A  O  L  S 

A 

R 

$'  -  ♦  1 

H  H  L  H 

3  3  3  3 

12  11 

3  3  2  3 

3 

Note:  When  a  blank  appears  in  all  six  columns  in  any  one  industrial  category,  it  means  the 
task  is  not  performed  by  that  industrial  category. 
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TABLE  X.  WOODWORK; 


N 

A  0  L 

S 

A 

0 

F 

L 

s 

A 

0 

T 

L 

S 

A 

0 

L 

S 

A 

I 

0 

L 

B 

MAKE  RIB  REPAIR 

$ 

2 

L 

L 

1 

2 

2 

3 

1 

D 

D 

USE  GLUES  AND  CLAMPS 

-  -  i 

2 

H 

H 

H 

L 

3 

3 

3 

3 

3 

3 

1 

3 

3 

3 

3 

3 

IDENTIFY  WOOD  DEFECTS 

$ 

2 

L 

LJ 

1 

3 

1 

3 

3 

3 

3 

BUILD  A  RIB 

$ 

1 

L 

L 

1 

3 

3 

3 

1 

1 

_ 

1 

BUILD  WING  SECTION 

$ 

1 

L 

L 

1 

3 

2 

3 

1 

B 

1 

MAKE  SPAR  SPLICE 

$ 

1 

L 

L 

1 

3 

3 

3 

1 

B 

USE  NACA  AIRFOIL  SPECIFICATIONS 

- 

♦ 

L 

L 

3 

3 

3 

3 

1 

D 

CONSTRUCT  JIGS 

-  -  - 

2 

H 

M 

L 

L 

3 

3 

1 

3 

2 

4 

3 

3 

1 

4 

3 

B 

SELECT  MATERIALS 

-  -  i 

2 

L 

H 

L 

L 

3 

3 

1 

3 

3 

3 

3 

3 

3 

i 

3 

3 

2 

HANDi-E  AND  STORE  WOOD 

-  -  - 

1 

H 

L 

L 

L 

3 

1 

1 

3 

2 

1 

3 

3 

3 

i 

3 

3 

1 

TEST  STRENGTH  OF  SPLICES 

- 

1 

L 

L 

1 

3 

3 

3 

3 

3 

2 

MAKE  APPROVED  SPLICES 

S 

2 

L 

L 

1 

3 

3 

3 

3 

B 

1 

REPAIR  OF  INTER'OR  WOODWORK* 

-  - 

1 

H 

H 

L 

3 

1 

3 

3 

3 

3 

3 

3 

3 

1 

TABLE  2.  FABRIC  COVERING 


N 

F 

T 

— 

M 

I 

— 

A 

A 

0  L 

s 

A 

0 

L 

S 

A 

0 

L 

S 

A 

0 

L 

S 

A 

0 

L 

S 

INSPECT  AND  REPAIR  STRUCTURE 

■ 

■ 

FOR  COVER 

- 

+ 

3 

L 

L 

M 

2 

3 

3 

2 

3 

3 

2 

3 

B 

SELECT  MATERIALS 

- 

$ 

3 

L 

L 

M 

3 

3 

3 

3 

3 

3 

3 

3 

B 

PERFORM  HAND  SEWING 

- 

S 

3 

L 

L 

L 

3 

3 

3 

3 

3 

3 

1 

3 

2  ; 

COVER  WING.  STRUCTURE. 

i 

OR  control.  SURFACE 

s 

3 

L 

L 

L 

3 

3 

3 

3 

3 

3 

3 

3 

1 

2 

REPAIR  FABRIC 

- 

-  + 

4 

L 

L 

L 

M 

2 

3 

3 

3 

3 

3 

3 

3 

3 

4 

3 

3 

2! 

PERFORM  FABRIC  PROTECTION 

; 

AND  TESTING 

- 

-  4- 

3 

L 

L 

M 

M 

3 

3 

3 

3 

3 

3 

2 

3 

3 

4 

3 

3 

3 

perform  power  SEWING 

- 

- 

2 

H 

L 

L 

2 

3 

3 

3 

3 

3 

2 

3 

B 

2 
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MMil (aMbA 


N 

■ 

K 

a 

T 

M 

I 

111 

A 

0 

L 

s 

D 

H 

A 

0 

L 

S 

A 

0 

L 

S 

A 

0 

L 

S 

H 

PREPARE  SURFACE  AND  PRIME 

$ 

+ 

+ 

6 

H 

H 

H 

— 

M 

B 

B 

a 

B 

E 

B 

a 

E 

4 

3 

±i 

2 

BRUSH  PAINTING 

♦ 

- 

$ 

3 

H 

H 

H 

M 

B 

B 

a 

B 

B 

B 

B 

B 

2 

3 

3 

3 

2 

SPRAY  PAINTING 

D 

D 

B 

B 

M 

H 

H 

M 

3 

3 

3 

3 

3 

3 

3 

3 

2 

3 

3 

3 

2 

layout  letters  AND  MASK 

- 

+ 

+ 

5 

M 

H 

H 

M 

3 

3 

3 

3 

3 

3 

3 

3 

2 

4 

3 

3 

X 

layout  trim  designs 

s 

i 

s 

4 

M 

H 

M 

L 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

1 

inspect  and  identify  defects 

s 

+ 

♦ 

6 

H 

H 

H 

M 

3 

3 

3 

3 

3 

3 

3 

3 

3 

4 

3 

3 

3 

TOUCH-UP  PAINTING 

1 

1 

i 

6 

D 

D 

D 

D 

3 

3 

3 

3 

2 

3 

2 

3 

3 

3 

3 

2 

APPLY  DOPE 

s 

5 

M 

L 

M 

3 

3 

3 

3 

3 

3 

3 

3 

3 

2 

TABLE  4.  SHEET  METAL 
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!ABLfc  S.  WE  LDING 


A 

N 

0 

L 

s 

A 

F 

0 

L 

S 

7- 

T 

0 

L 

S 

A 

M 

0 

L 

S 

A 

0 

L 

A 

R 

SOLDER 

2 

i 

6 

C 

H 

H 

M 

3 

3 

3 

3 

2 

3 

3 

3 

3 

3 

3 

1 

2 

IDENTIFY  TYPES  OF  WELDED  JOINTS 

+ 

+ 

i 

S 

H 

M 

M 

i 

2 

3 

3 

3 

3 

3 

3 

2 

3 

2 

3 

1 

WELD  STAINLESS  STEEL 

. 

+ 

$ 

3 

9 

D 

D 

9 

9 

9 

a 

9 

9 

9 

9 

B 

4 

3 

1 

1 

2 

ARC  WELDING 

$ 

+ 

$ 

2 

M 

H 

M 

L 

3 

2 

3 

3 

3 

3 

3 

3 

3 

4 

1 

1 

2 

SOLDER  STAINLESS  STEEL 

$ 

1 

$ 

1 

M 

H 

L 

L 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

1 

2 

fabricate  tubular  structures 

$ 

$ 

3 

H 

H 

L 

L 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

2 

control  alignment  while  welding 

S 

+ 

$ 

3 

H 

H 

L 

L 

3 

2 

3 

3 

3 

3 

3 

3 

3 

3 

2 

1 

2  j 

INSPECT  AND  TEST  WELDS 

- 

£ 

$ 

4 

9 

D 

D 

3 

2 

3 

2 

2 

3 

3 

3 

4 

3 

3 

1 

3 

WELD  STEEL  (GAS) 

s 

•f 

i 

5 

9 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

2 

3 

2 

WELD  ALUMINUM 

- 

$ 

2 

9 

9 

9 

9 

a 

9 

9 

9 

A 

_ 

3 

1 

1 

2 

BRAZE 

+ 

+ 

+ 

1 

D 

B 

9 

i 

B 

9 

3 

_ 

3 

2 

: 

2 

i  tank  repair 

- 

$ 

- 

9 

D 

B 

3 

3 

3 

3 

3 

3 

3 

3 

1 

3 

3 

1 

1 

WELD  MAGNESIUM 

- 

$ 

- 

D 

9 

B 

B 

3 

3 

3 

3 

3 

3 

3 

4 

1 

X 

WELD  TITANIUM 

- 

£ 

- 

_ 

H 

H 

H 

_ 

3 

3 

3 

3 

3 

3 

"7 

3 

1 

LU 

TABLE  6.  ASSEMBLY  AND  RIGGING 


N 

F 

T 

M 

I 

A 

A 

0 

L 

5 

A 

0 

L 

S 

A 

0 

L 

S 

— 

A 

0 

L 

S 

A 

0 

L 

S 

R 

USE  MANUFACTURERS  and  faa 

■ 

a 

■ 

R 

1 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

SPECIFICATIONS 

1 

1 

3 

RIG  MOVABlE  SURFACES 

B 

E 

9 

D 

D 

9 

D 

B 

3 

RIG  FIXED  SURFACES 

B 

$ 

9 

9 

H 

H 

n 

M 

9 

B 

3 

RIG  AIRCRAFT 

2 

♦ 

2 

M 

H 

H 

M 

9 

B 

9 

B 

a 

B 

B 

2 

USE  TRANSIT 

- 

- 

■f 

3 

L 

H 

M 

L 

9 

3 

3 

3 

3 

i 

3 

i 

1 

TRAM  AND  ALIGN  STRUCTURE 

i 

$ 

+ 

5 

L 

H 

M 

L 

i 

B 

9 

3 

3 

3 

3 

3 

3 

3 

3 

3 

_ 

BALANCE  CONTROL  SURFACES 

2 

- 

X 

5 

L 

H 

H 

M 

2 

3 

3 

3 

3 

3 

3 

3 

Li 

3 

3 

3 

3 
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table 


LANDING  GEAR 


N 

A  0  L  S 


F 

A  0  L 


A  0  L  S 


M 

A  0  L  S 


A  0  L  S 


SERVICE  AND  REPAIR 
LANDING  GEAR 

INSPECT  Ai'iD  REPLACE  TIRES 

AND  WHEELS 

SERVICE  AND  REPAIR 
LEVELING  DEVICES 
SHOCK.  STRUTS 
NOSE  WHEEL  STEERING 
BRAKES 

JACK  AIRCRAFT  AND  TEST  GEAR 

INSPECT  DAMAGE  AND  WEAR 

TO  LIMITS 

CHECK  ALIGNMENT 

SERVICE  AND  REPAIR 
ANTI-SKID  DEVICES 


6  12  9 


H  H  H  H 


33331432313433 


6  12  9 


H  H  H  H 


3333  3423  3423 


4  +  11 
6  12  6 
6  +  28 
6  12  9 


H  H  H  H 
H  H  H  H 
H  H  H  H 
H  H  H  H 


3333!3333'3433 

I  ! 

3  3  3  3|  4  4  3  3  |  3  4  2  2  '  2 

i  !  ! 

3  3  3  3(4  3  2  3,3  4  4  3  ;  2 

!  I 

3433l3423:3423|3 


5  +  28 


HHHHI3  333  33  3  3l3  3  3  3,3 


4  12  8 


H  H  H  H 


3433,3433:333313 


2  +  27 


H  H  H  H 


2  4  3  3 


3333(3433  3 


4  +  14 


H  H  H  H 


4433  3333134231 


<  ct 


TABLE  B 


HYUKAULlC  AND  PNEUMATIC  SYSTEMS 


- 

N 

0 

L 

" 

O 

A 

F 

0 

L 

S 

A 

T 

0 

L 

S 

— 

A 

M 

C 

L 

s 

A 

0 

L 

S 

I  A 
\* 

OPERATE  AnD  SERVICE  HYDRAULIC 
SYSTEM  AND  COMPONENTS 

6 

2 

2 

6 

H 

H 

H 

H 

3 

3 

3 

3 

3 

3 

3 

3 

_ 

3 

3 

3 

3 

!  3 

i 

OPERATE  AND  SERVICE  PNEUMATIC 
SYSTEM  AND  COMPONENTS 

5 

1 

1 

6 

H 

H 

H 

H 

3 

3 

3 

3 

3 

4 

2 

3 

J 

3 

4 

3 

”3 

1 

i 

1  3 

IDENTIFY  VARlOUo  TYPES  OF 
HYDRAULIC  systems 

3 

1 

3 

6 

H 

H 

H 

h 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

2 

3 

2 

IDENTIFY  VARIOUS  TYPES  OF 
PNEUMATIC  SYSTEMS 

1 

2 

5 

H 

H 

H 

H 

3 

3 

3 

3 

3 

3 

2 

3 

3 

J 

3 

3 

1 

!  2 

IDENTIFY  HYDRAULIC  FLUIDS 

6 

2 

3 

8 

H 

H 

H 

H 

3 

3 

3 

3 

3 

2 

2 

3 

_ _ 

3 

3 

2 

3 

•  3 

INSTALL  FITTINGS  AND  LINES 

6 

1 

2 

8 

H 

H 

H 

M 

3 

3 

3 

3 

3 

4 

2 

3 

u3. 

3 

3 

3 

3 

INSPECT  AND  REPAIR  HYDRAULIC 
SYSTEM  AND  COMPONENTS 

6 

1 

2 

8 

h 

H 

H 

H 

3 

4 

3 

3 

3 

4 

3 

3 

3 

3 

2 

3 

■  2 

i 

i 

INSPECT  A.«0  REPAIR  PNEUMATIC 
SYSTEM  AND  COMPONENTS 

3 

1 

2 

5 

H 

H 

H 

H 

3 

4 

3 

3 

3 

3 

3 

3 

3 

4 

3 

3 

!  2 

i 

FABRICATE  ALUMINUM  LINES 

3 

$ 

1 

7 

H 

H 

M 

M 

3 

3 

3 

3 

2 

_ 

2 

3 

3 

3 

3 

3 

3 

l3 

1 

FABRICATE  STAINLESS  LINES 

3 

S 

1 

4 

M 

H 

H 

M 

B 

B 

Q 

B 

i 

2 

3 

3 

3 

3 

3 

3 

i  2 

j _ 

TABLE  9.  FUEL  SYSTEM 


- 

N 

F 

— 

T 

M 

A 

A 

0 

L 

S 

A 

0 

L 

s 

A 

0 

L 

S 

A 

0 

L 

S 

—-I 

A 

0 

L 

c. 

R 

J 

IDENTIFY  FUEL  SYSTEMS 

5 

1 

3 

7 

H 

H 

H 

— 

H 

3 

3 

3 

3 

_ 

2 

2 

3 

3 

3 

3 

2 

— 

3 

i  ; 

CHECK  AND  SERVICE  FUEL 

SYSTEMS  AND  COMPONENTS 

7 

1 

3 

8 

H 

H 

H 

H 

3 

3 

3 

3 

3 

3 

2 

3 

3 

4 

3 

3 

3 

IDENTIFY  FUELS 

5 

1 

2 

8 

H 

H 

H 

MJ 

3 

2 

2 

3 

2 

2 

2 

2 

3 

2 

3 

3 

3 ! 

SERVICE  FUEL  DUMP  SYSTEMS 

4 

I 

+ 

2 

H 

H 

H 

B 

3 

3 

3 

3 

3 

3 

2 

3 

3 

4 

3 

3 

l 

FABRICATE  AND  REPLACE  LINES 

i 

AND  FITTINGS 

3 

1 

2 

8 

H 

H 

H 

3 

3 

3 

3 

3 

3 

3 

3 

3 

4 

3 

3 

3  i 

1 

INSPECT  AND  REPAIR  FUEL 

SYSTEM  COMPONENTS 

4 

1 

3 

8 

H 

H 

H 

H 

_ 

3 

4 

3 

3 

3 

4 

3 

3 

3 

4 

3 

3 

3  ! 

REPAIR  AND  SEAL  FUEL  TANKS 

3 

2 

1 

6 

_ _ 

L 

H 

M 

L 

2 

L _ 

3 

3 

3 

_ 

3 

3 

3 

3 

3 

4 

3 

3 

2  j 
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INSPECT.  REPLACE  OR  REPAIR 

PRESSURIZATION  SYSTEM 
COMPONENTS 

OXYGEN  SYSTEMS  AND 
COMPONENTS 


TROUBLESHuOT  AND  REPAIR  AIR 
CONDITIONING  AND  PRESSURI¬ 
ZATION  systems 


2  1  1  3  H  H  H  M 


TABLE  11.  ELECTRICAL  POWER 


N 

A  0  L  S 


A  0  L  S 


A  0  L  S 


M 

A  0  L  S 


A  0  L  S 


APPLY  ELECTRON  THEORY  AND  FUND¬ 
AMENTALS  OF  ELECTROMAGNETISM 

IN  READING  AND  ANALYZING  DC 
AND  AC  CIRCUITS  AND  DIAGRAMS 

IN  OPERATION  AND  TESTING  OF 
DC  AND  AC  ELECTRICAL 
COMPONENTS 


2  116 


2  116 


H  H  H  H 


H  H  H  H 


4  4  3  3 


4  4  3  3 


3  3  3  3 


3  3  3  3 


3  4  3  3 


3  4  3  3 


APPLY  ELECTRICAL  MEASURING  AND 
INDICATING  DEVICES  FOR 

MEASUREMENT  OF  VOLTAGE. 
CURRENT.  AND  RESISTANCE 

CHECKING  OF  CONTINUITY  AND 
ELECTRICAL  LEAKAGE 


2  2  17 


2  2  17 


H  H  H  H 


H  H  H  H 


3  3  3  3 


3  3  3  3 


3  3  2  2 


3  2  3  3 


3  3  3  3 


3  3  3  3 


PROMOTE  AND  PRACTICE  ELECTRICAL 
SAFETY  AND  HAZARD  PRECAUTIONS 


5  3  2  7 


H  H  H  H 


3  13  3 


3  13  2 


4  3  3  3 


APPLY  ELECTRON  THEORY  AND  FUND¬ 
AMENTALS  OF  ELECTROMAGNETISM 

IN  TROUBLESHOOTING  AIRCRAFT 
WIRING  AND  ELECTRICAL 
INSTALLATIONS 


2  +  16 


H  H  H  H 


3  4  4  3 


3  3  3  3 


3  4  3  3 


APPLY  ELECTRICAL  MEASURING  AND 
INDICATING  DEVICES  FOR 

CALCULATION  OF  RESISTANCE 
AND  CONDUCTIVITY 

CHECKING  AND  MEASURING 
CAPACITANCE 

CHECKING  AND  MEASURING 
INDUCTANCE 


1114 


11  +  4 


1  +  +  3 


H  H  H  M 


H  H  H  M 


H  H  H  M 


3  3  3  3 


3  3  3  3 


3  3  3  3 


2  2  3  3 


3  3  3  3 


3  3  3  3 


4  3  3  3 


3  3  3  3 


3  3  3  3 


TABLE  11.  ELECTRICAL  POWER  (CONTINUED) 


TROUBLESHOOT  AND  REPLACE  DC 
AND  AC  MOTORS  AND  CONTROL 
UNITS 


CHECK  AND  REPLACE  RELAYS. 
SOLENOIDS.  SWITCHES  AND 
RHEOSTATS 


CHECK  AND  REPLACE  TRANSFORMERS. 
RECTIFIERS  AND  FILTERS 


CHECK  AND  REPLACE  ELECTRICAL 
PROTECTIVE  DEVICES 


apply  electron  theory  and  fund¬ 
amentals  OF  ELECTROMAGNETISM 

IN  TROUBLESHOOTING  AIRCRAFT 
AC  POWER  SYSTEMS 

IN  TROUBLESHOOTING  AIRCRAFT 
DC  POWER  SYSTEMS 


APPLY  ELECTRICAL  MEASURING  AND 
INDICATING  DEVICES  FOR 

measurement  and  calcu¬ 
lation  OF  POWER 

CHECKING  AND  TESTING  THERMO¬ 
COUPLES 


TROUBLESHOOT  AND  REPLACE  DC 
AND  AC  GENERATOR  EUUIPMENT 


INSTALL  AND  REPAIR  ELECTRICAL 
WIRING  AND  DISTRIBUTION 
EQUIPMENT 


TEbT  AND  REPAIR  AIRCRAFT 
GENERATOR  AND  INVERTER  CONTROL 
SYSTEMS 


N 

A  0  L  S 


A  0  L  S 


A  0  L  S 


M 

A  0  L  S 


A  0  L  S 


2  2  16 


H  H  H  M 


3  2  4  3 


3  3  3  3 


3  3  3  3 


2  2  17 


H  H  H  H 


3  2  3  3 


3  3  3  3 


3  3  3  3 


11  +  4 


H  H  H  H 


3  2  3  3 


3  2  3  3 


3  3  3  1 


2  116 


H  H  H  H 


3  3  3  3 


3  2  3  3 


3  3  3  3 


2  +  +  3 


2  +  16 


H  H  H  H 


H  H  H  H 


4  4  4  4 


4  4  4  4 


3  4  3  3 


3  4  3  3 


4  4  3  3 


4  4  3  3 


1113 


1  +  15 


H  H  H  M 


H  H  H  M 


3  3  3  3 


3  3  3  3 


3  2  3  2 


2  3  3  3 


3  3  3  1 


3  3  3  2 


3  116 


H  H  H  M 


4  4  4  3 


3  4  3  3 


3  3  3  3 


2  116 


H  H  H  H 


2  3  3  3 


3  3  3  3 


3  3  3  3 


1  +  +  5 


H  H  H  M 


3  4  3  3 


3  4  3  3 


3  4  3  3 


<  oc. 


F 


TABLE  IX.  ELECTRICAL  POWER  (  CONT  I NUED—2  > 


apply  battery  theory  and  test 

EQUIPMENT 

TO  MAINTAIN  and  TEST  LEAD 
ACID  BATTERIES 

TO  TEST  AND  MAINTAIN  EDISON 
CELLS  and  NICKEL  CADMIUM 
BATTERIES 

TO  OPERATE  AND  MAINTAIN 
BATTERY  CHARGERS 


CHECK.  AND  TROUBLESHOOT  SOLID 
STATE  INVERTERS 


INSPECT.  TEST  AND  REPAIR 
AIRCRAFT  MOTORS.  GENERATORS 
AND  INVERTERS 


APPLY  BATTERY  THEORY  AND  TEST 
EQUIPMENT 

TO  TEST  AND  SERVICE  DRY 
BATTERY  EQUIPMENT 


CHECK  AND  TROUBLESHOOT  SOLID 
STATE  SWITCHING  DEVICES 


TEST  AND  REPAIR  SOLID  STATE 
INVERTERS  AND  SWITCHING 
DEVICES 


N 

A  0  L  S 


1-16 


1  $  +  4 


1-17 


1  +  +  3 


+•*■16 


+  -  +  4 


1  +  +  3 


+  ♦  $  2 


A  0  L  S 


H  H  H  H 


H  H  H  M 


M  H  H  H 


H  H  H  M 


H  H  H  H 


H  H  H  M 


H  H  H  M 


H  H  H  M 


A  0  L  S 


3  3  3  3 


3  3  3  3 


3  3  3  3 


3  4  4  3 


3  4  3  3 


3  2  3  3 


4  4  4  3 


3  4  3  3 


M 

A  0  L  S 


2  3  2  3 


3  2  2  3 


3  3  2  3 


3  3  3  3 


3  3  3  3 


3  2  3  2 


3  3  3  3 


3  3  3  3 


A  0  L  S 


3  3  2  2 


3  3  3  3 


3  3  3  2 


3  4  3  3 


3  3  3  3 


3  3  3  3 


3  4  3  3 


3  4  3  3 
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<  CL 


TABLE  12-  FLIGHT  INSTRUMENTS 


N 

A  0  L  S 


A  0  L  S 


A  0  L  S 


M 

A  0  L  S 


A  0  L  S 


TROUBLESHuOT  AND  MAINTAIN 

MAGNETIC  COMPASSES  AND 
HEADING  INDICATORS 

AIRSPEED  INDICATORS  AND 
MACHMETERS 

ALTIMETERS.  RATE  OF  CLIMB 
and  VERTICAL  speed  indicators 

clocks  and  elapsed  time 

INDICATORS 

temperature  and  pressure 

INSTRUMENTS 

turn  and  bank.,  hokuon.  and 
YAW  instruments 

FLAP  AND  CONTROL  SURFACE 
POSITION  INDICATORS 


1  +  14 


1  +  14 


1  +  13 


1  +  13 


1113 


1  +  13 


111S 


H  H  H  H 


H  H  H  M 


H  H  H  M 


3  3  3  3 


3  3  4  3 


3  3  3  3 


HHHM|3  343 


H  H  H  M 


H  H  H  M 


H  H  H  M 


3  3  3  3 


3  3  3  3 


3  3  4  3 


3  3  3  3 


4  3  3  3 


3  3  3  3 


2  3  3  3 


3  3  3  3 


3  3  3  3 


3  3  3  3 


4  4  3  3 


4  4  3  3 


4  4  3  3 


4  3  3  3 


3  4  3  3 


4  4  3  3 


3  4  3  3 


2  j 

2 

1 

2 

2 


TROUBLESHOOT  AND  MAINTAIN 

PITOT  STATIC.  RAM  AIR  AND 
VACUUM  SYSTEMS 

RESISTANCE  AND  THERMOCOUPLE 
INDICATOR  SYSTEMS 

SYNCHRO  REMOTE  INDICATION 
SYSTEM 


2  +  16 


1  +  16 


1  +  +  3 


H  H  H  M 


H  H  H  M 


H  H  H  M 


3  3  3  3 


3  3  3  3 


3  4  4  3 


3  3  3  3 


4  4  3  3 


3433  4433 


3323  4433 


TEST  AND  REPAIR 

COMPASStS  AND  HEADING 
indicator  systems 

AIRSPEED.  KATE  OF  CLIMB  AND 
ALTITUDt  INDICATOR  SYSTEMS 

TEMPERATURE  AND  PRESSURE 
INDICATION  SYSTEMS 


1  $  i  1 


1  J  ♦  1 


1  %  +  1 


H  H  H  M 


H  H  H  M 


H  H  H  M 


3  4  4  3 


3  4  4  3 


3  4  3  3 


3  4  3  3 


3  4  3  3 


3  4  3  3 


4  4  3  3 


4  4  3  3 


4  4  3  3 


2  ! 

_ I 
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TABLE  13.  AUTO  PILOTS  AND  APPROACH 
CONTROLS  -  CONTINUED 


449 


TABLE  14.  A I KCRAFT  COMMUNICATIONS  AND 
NAVIGATION  EQUIPMENT 


450 


TABLE  16.  AIRCRAFT  FUEL  AND  OIL 

MEASUREMENT  AND  CONTROL 


j 

!  A 

0 

N 

L 

s 

|  A 

0 

F 

L 

5 

v  - 

A 

0 

T 

L 

A 

i. 

PERFORM  FUEL  MANAGEMENT, 

t 

F - 

t-  - 

r^ANoFLR  AND  DE^ULlING 

I  4 

1 

+ 

4 

i  H 

H 

M 

M 

;  3 

3 

4 

3 

3 

- 

i 

j  TKQuBLEShuOT  AND  KtPlACfc 

i  FUEL  AND  OIL  ELECTRIC  PUMPS* 

| 

VAuVES  and  THEIR  CONTROLS 

!  3 

2 

2 

7 

i  H 

H 

h 

M 

.  3 

4 

J 

4 

- 

I  FLUID  QUANTITY  INUICAIION 

1 

1 

;  SYSTEMS 

:  i 

+ 

1 

6 

'  H 

H 

H 

M 

3 

4 

3 

3 

3 

3 

•J, 

FLUID  PRESSURE  AND  TEMP- 

1 

1  ERATURt  INDICATION  SYSTEMS 

| 

1 

i 

6 

,  H 

H 

H 

M 

•  3 

3 

3 

3  1 

i. 

3 

J 

3 

FfJID  SYSTlM  aARNINu  DEV  lets 

!  3 

1 

i 

5 

H 

H 

H 

y 

.  3 

3 

3 

3 

- 

M 

i 

> 

1  CALIBRATE  and  TEST 

( 

! 

| 

CAPAC I T «NCt  FUEL  AND  OIL 

I 

i 

|  QUANTITY  INDICATION  SYSTEMS 

;  1 

+ 

i 

4 

!  H 

H 

H 

M 

3 

4 

3 

3 

3 

3 

3 

3 

FLOAT  TYPE  FUEL  AND  OIL 

* 

QUANTITY  INDICATION  SYSTEMS 

:  1 

4- 

i 

4 

H 

H 

H 

M 

3 

3 

3 

3 

3 

3 

3 

3 

INSPECT  And  REPAIR 

i 

FUEL  AND  OIL  PUMPo*  VALVES 

AND  OTHER  CONTROL  UNITS 

1  2 

$ 

i 

e> 

.  h 

:i 

H 

M 

3 

3 

3 

3 

4 

3 

3 

3 

FLUID  QUANTITY  INDICATION 

i 

i 

EQUIPMENT 

I 

$ 

i 

5 

h 

H 

H 

M 

:  3 

4 

3 

3 

D 

3 

3 

3 

PRESSURt  AND  TEMPERATURE 

I 

INDICATION  AND  WARN  I  No 

| 

3  Y  b  I  EMb 

1 

$ 

i 

5> 

H 

H 

H 

M 

i  3 

3 

3 

3 

3 

3 

3 

TROUBLESHUOT  AND  REPLACE 


PRE33URE  REFUEL  I  NO  CONTROL  ■ 

EQUIPMENT  |7  I  1  3jH  H  H  H  |  3  3  3  3  j  j  «  3  3 


I 

«  0  L  s  R 

A  4  5  S  2 


.5  :•  3  3  c 

a  4  3  :j  3 

3  3  3  3  3 

'433  2 


4  4  3  3  1 

3  3  3  3  1 


4  3  3  3  1 

4  h  2  3  1 


3  3  2  3  2 


'3  A  3-3  1 


453 


TABLE  1 7  >  AIRCRAFT  LANDING  GEAR 
ELECTRICAL  UNITS 


TROUBLESHOOT  LANDING  GEAR 

position  Indication  and 
EARNING  SYSTEMS 


I  CHECK  AND  TROUBLESHOOT  GROUND- 
'  FLIGHT  change  OVER  SWITCHES 
i  AND  RELAYS 


N 

A  0  L  S 


2  +  27 


aolsIaols 


H  H  H  M 


CHECK  TAKLOFF  WARN  I  No  SYSTEMS 


INSPECT,  TEST  AND  REPLACE 

SPEED  WARNING  COMPONENTS 

TAKEOFF  WARNING  COMPONENTS 

LANDING  GEAR  AND  GEAR  DOOR 
SWITCHES 

ground  flight  Switches  and 

RELAYS 


1  +  15 


2  +  14 


H  H  H  M 


~7' 

i 

7- 


3  3  3  3 


3  3  4  3 


343313423  2 


2  4  3  3 


HHHHj3333|2433 


l  j 

I  i  ! 

1  +  13  HHHMI3333I2333 


l 


3  4  3  3  1 


3  4  3  3 


3  4  3  3  1  ! 

I 

3  4  3  3  l 


;i  +  13|HHHMi3333i2333 

I  I  :  ' 

!  i  !  j 

|2  +  26|HHHM  3333  233  3  3433  2 

I  j  J  ; 

!l  +  14|HHHH!3333l2J3j  34  3  11 


i  CHECK  AND  TROUBLESHOOT  ELEC¬ 
TRICAL  BRAKE  controls  AND  ANTI- 
,  SKID  CONTROL  SYSTEMS 


!  I 

2  +  1  3  '  H  H  H  M 


I 


i  INSPECT,  TEST  AND  REPLACE 


ANTI-SKID  CONTROL  COMPONENTS 


2  +  12 


H  H  H  M 


3433,2433 


3  3  3  3 


2  3  3  3 


3  4  3  3  1 


3  4  3  3  1 


454 


TABLE  18.  FIRE  DETECTION  AND  EXTINGUISH¬ 
ING  SYSTEMS 


455 


TABLE  19.  ICE  AND  RAIN  CONTROL 


CHECK  AND  SERVICE 

POWERPLANT  ICE  CONTROL 
SYSTEMS 

AIR  SCOOPS  AND  LEADING  EDGE 
ICE  CONTROL  SYSTEMS 

ELECTRICAL  WINDSHIELD  ICE 
CONTROL  SYSTEMS 


INSPECT  AND  REPAIR 

POWERPLANT  ICE  CONTROL  COMP¬ 
ONENTS 


CHECK  AND  SERVICE 

ANTENNAS.  ACCESSORIES.  AND 
PITOT  STATIC  DEVICES 


TROUBLESHOOT  AND  REPAIR  WIND¬ 
SHIELD  RAIN  REMOVAL  AND  WINDOW 
DEFOGGING  SYSTEMS 


INSPECT  AND  REPAIR 

AIR  SCOOP  AND  LEADING  EDGE 
ICE  CONTROL  SYSTEMS 

WINDSHIELD  ICE  CONTROL 
SYSTEMS 


CHECK  AND  SERVICE 

PNEUMATIC  WINDSHIELD  ANTI¬ 
ICING  AND  DEFOGGING  SYSTEMS 


N 

A  0  L  S 


5  12  5 


5  115 


2  +  14 


3  S  1  5 


2  +  16 


2  113 


3  S  1  5 

1  S  1  3 


1  $  1  4 


A  0  L  S 


H  H  H  M 


H  H  M  M 


H  H  H  M 


H  H  H  M 


H  H  H  M 


H  H  H  M 


H  H  H  M 


H  H  H  M 


H  H  M  M 


A  0  L  S 


4  3  3  3 


4  3  3  3 


3  3  3  3 


3  3  3  3 


3  3  3  3 


4  3  4  3 


3  3  3  3 


4  2  3  3 


3  5  3  3 


M 

A  0  L  S 


1 - 1 


A  0  L  S 


342313422 


4  4  3  3 


3  4  3  3 


3  3  3  3 


2  4  3  3 


4  2  3  3 


3  3  3  3 

4  2  3  3 


3  3  2  3 


3  4  2  2 


3  4  3  2  1 


3  4  3  3 


4  4  3  3 


3  4  2  2 


4  4  3  3 


3  4  2  2 


3  4  3  3  |  1  j 


<  (X 


N 

A  0  L  S 


CHECK  AND  SERVICE 

HYDRAULIC  POWER  AND  SYSTEM 
COMPONENTS 

3  117 

H  H  H  M  1 

ICE  AND  RAIN  PROTECTION 

4+14 

H  H  H  H 

LIGHTS  AND  LIGHTING 

3  +  27 

H  H  H  M 

DOORS  AND  EMERGENCY  WINDOWS 

4+15 

| 

H  H  H  M 

FLIGHT  CONTROLS*  FLAPS. 

SPOILERS  AND  LEADING  EDGE 
DEVICES 

1 

1 

3  +  15 

H  H  H  M 

POwERPLANT  STARTING  AND 
VIBRATION 

2  11  5 

H  H  H  H 

overspeed  and  UNOERSPEED 

2  S  1  4 

H  H  H  M 

ELECTRICAL  PNEUMATIC  AND 

OXYGEN  SYSTEMS 

3  +  15 

H  H  H  H 

INSPECT  AND  REPAIR  WARNING 

SYSTEM  COMPONENTS 

; 

2  S  1  4 

H  H  H  H 

M 

I 

A  0  L  S 

A  0  L  S 

3  3  1 


<  CK 


TABLE  21.  RECIPROCATING  ENGINES 


N 

■ 

wm 

■ 

| 

4 

— 

I 

A 

0 

L 

S 

B 

D 

B 

B 

A 

0 

L 

S 

A 

0 

L 

S 

IDENTIFY  TYPES  AND  PRINCIPLES 

OF  RECIPROCATING  POWERPLANTS 

- 

+ 

3 

e 

L 

L 

H 

H 

b 

3 

3 

2 

1 

3 

3 

E 

3 

3 

3 

2 

CHECK  AND  SERVICE 

■ 

■ 

FOURTEEN  CYLINDER  RADIAL 

ENGINE  UR  LARGER 

1 

3 

H 

L 

H 

M 

2 

3 

3 

3 

2 

3 

3 

3 

2 

3 

3 

3 

1 

INSPECT  AND  REPAIR 

■ 

■ 

FOURTEEN  CYLINDER  RADIAL 

ENGINE  UR  LARGER 

- 

- 

1 

3 

L 

L 

H 

M 

3 

4 

3 

3 

2 

3 

3 

3 

1 

3 

3 

3 

1 

REMOVE  AND  INSTALL  ENGINE 

- 

- 

2 

7 

L 

L 

M 

M 

_ 

3 

3 

3 

3 

3 

3 

3 

3 

3 

4 

3 

3 

3 

CHECK  AND  SERVICE 

1 

■ 

■ 

CYLINDER 

E 

3 

4 

3 

3 

2 

3 

3 

3 

I 

3 

3 

3 

3 

INSPECT  AND  REPAIR 

cylinder 

- 

- 

2 

1 

H 

L 

H 

H 

2 

3 

3 

3 

2 

3 

3 

3 

2 

3 

3 

3 

3 

GEAR  REDUCTION  SECTION 

- 

- 

2 

l 

H 

L 

H 

M 

2 

3 

3 

3 

2 

3 

3 

3 

2 

3 

3 

3 

2 

supercharger 

- 

- 

1 

5 

H 

L 

H 

M 

2 

3 

4 

3 

2 

3 

3 

3 

2 

3 

3 

3 

2 

TROUBLESHOOT 

- 

- 

2 

9 

M 

L 

H 

H 

B 

B 

D 

B 

3 

3 

2 

3 

4 

4 

3 

3 

3 

OPERATE  ENGINE 

- 

- 

2 

7 

L 

L 

H 

H 

3 

3 

3 

3 

4 

3 

3 

4 

4 

3 

3 

3 

INSPECT  AND  REPAIR 

FOUR  OR  SIX  CYLINDER  OPPOSED 
ENGINE 

2 

7 

H 

H 

3 

3 

3 

3 

3 

3 

3 

SEVEN  OR  NINE  CYLINDER 

RADIAL  ENGINE 

1 

6 

H 

M 

4 

3 

3 

3 

3 

3 

3 
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TABLE  21.  RECIPROCATING  ENGINES  (CONTINUED) 


N 

A  0  L  S 


A  0  L  S 


A  0  L  S 


M 

A  0  L  S 


A  0  L  S 


CHECK.  AND  SERVICE 

GEAR  REDUCTION  SECTION 
SUPERCHARGER 

FOUR  OR  SIX  CYLINDER  OPPOSED 
ENGINE 

SEVEN  OK  NINE  CYLINDER 
RADIAL  ENGINE 


1  A 
1  A 

S  5 

S  1 


L  L  M  M 
L  L  H  M 

H  M 

L  M 


3  A  3  3 
3  A  3  3 

3  3 

3  3 


3  3  3  3 
3  3  3  3 

3  3 

3  3 


A  3  3  3 
A  3  3  3 

3  3 

3  3 


OVERHAUL 

FOUR  OR  SIX  CYLINDER  OPPOSED 
ENGINE 

SEVEN  OK  NINE  CYLINDER 
RADIAL  ENGINE 

cylinder 

GEAR  REDUCTION  SECTION 
SUPERCHARGER 

FOURTEEN  CYLINDER  RADIAL 
ENGINE  uR  LARGER 


1  7 

1  5 
+  A 
S  2 
S  1 


H  H 

H  M 
L  H  M 
L  M  M 
L  M  L 

L  H  M 


3  3 

3  3 
13  3 
1  3  3 
1  3  3 

13  3 


3  3 

3  3 
1  3  3 
13  3 
1  3  3 

1  3  3 


3  3 

3  3 
3  3  3 
3  3  3 
3  3  3 

3  3  3 
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I 


i 


<  a 


TURBOFAN 


TURBOPROP 


ACCESSORIES 


-1S+  LHHL  3 


note;  IDENTIFY  TYPES  and  PRINCIPLES  OF  TURBINE  ENGI NES-ThEOR Y  ONLY 
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TABLE  23.  LUBRICATING  SYSTEMS 


IDENTIFY  TYPES  OF  LUBRICATION 
SYSTEMS 


IDENTIFY  TYPES  AND  SPECIFI¬ 
CATIONS  OF  LUBRICANTS 


CHECK.  AND  SERVICE 

COOLERS  AND  TEMPERATURE 
REGULATORS 

PUMPS  AND  VALVES 

SEALS  AND  OTHER  COMPONENTS 

TANKS  AND  LINES 


INSPECT  AND  REPAIR 

COOLERS  AND  TEMPERATURE 
REGULATORS 

PUMPS  AND  VALVES 

TANKS  AND  LINES 

SEALS  AND  OTHER  COMPONENTS 


ADJUST  PRESSURE 


INSPECT  AND  REPAIR 
OIl  DILUTION  SYSTEM 


CHECK  AND  SERVICE 

0 1 i_  DILUTION  SYSTEM 


N 

A  0  L  S 


4  13  6 


4  13  6 


4  S  3  6 

4  $  3  6 

5  $  3  7 

6  $  3  6 


1  S  1  6 
1  S  1  6 
3  S  1  6 
3  S  2  6 


4  12  6 


+  2  4 


F 

0  L  S 


H  H  H  H 


H  H  H  H 


H  H  M 
H  H  M 
H  H  M 
H  H  M 


H  H  M 
H  H  M 
H  H  M 
H  H  M 


H  H  H  M 


H  M 


+  -24  HHHM 


A  0  L  S 


2  2  2  3 


2  2  2  3 


2  3  3  3 
2  3  3  3 
2  3  3  3 
2  3  3  3 


2  3  3  3 

3  3  3  3 
2  3  3  3 
2  3  3  3 


3  4  3  3 


3  3 


2  3  2  3 


M 

A  0  L  S 


3  4  2  3 


2  3  2  3 


3  4  2  3 
3  4  2  3 
3  3  2  3 
3  3  2  3 


3  3  2  3 
3  3  3  3 
3  3  3  3 
3  3  2  3 


2  4  3  3 


3  3 


2  4  2  3 


A  0  L  S 


3  3  3  3 


3  3  3  3 


3  4  2  3 
3  4  2  3 
3  3  3  3 
3  3  3  3 


3  4  3  3 
3  4  2  3 
3  4  3  3 
3  3  2  3 


3  4  3  3 


3  3 


2  4  3  3 


NOTE  IDENTIFY  TYPES  OF  LUBRICATION  SYSTEMS-THEORY  ONLY 
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75  > 


N 

F 

A  0  L  S 

A  0  L  S 

IDENTIFY  SPECIAL  DANGERS  OF 
HIGH  ENERGY  SYSTEMS 


CHECK  AND  SERVICE 

TURBINE  IGNITION  SYSTEMS 
LOW  TENSION  SYSTEMS 


INSPECT  AND  REPAIR 

BATTERY  IGNITION  SYSTEMS 
HIGH  TENSION  SYSTEMS 


NOTE:  IDENTIFY  SPtCIAL  DANGERS  OF  HIGH  ENERGY  SYSTEMS-THEORY  ONLY 


$  1  5  H  H  H  H 
S-25  HHHH 
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<  ce 


TABLE  25.  FUEL  MET-ERING 


N 

■ 

BE 

■ 

■ 

E 

■ 

M 

I 

n 

Ll 

0 

L 

a 

m 

9 

91 

9 

A 

0 

L 

S 

A 

0 

L 

S 

□ 

INSPECT.  MAINTAIN.  AND  TEST 

1 

i 

■ 

GAS  TURBINE  FUEL  CONTROL 

UNITS 

1 

I 

3 

3 

3 

3 

3 

3 

3 

3 

3 

2 

ADI  SYSTEMS 

8 

H 

B 

2 

2 

3 

3 

2 

4 

2 

3 

2 

2 

carburetor  de-icing  AND 

ANTI-ICING 

- 

- 

2 

5 

2 

2 

3 

3 

2 

4 

2 

3 

2 

4 

3 

3 

3 

CHECK.  AND  SERVICE  WATER 

INJECTION  SYSTEM 

3 

S 

1 

2 

3 

1 

B 

2 

3 

2 

DETERMINE  CAUSES  OF  DETONATION. 
AUTO  IGNITION.  ETC. 

1 

6 

H 

M 

1 

3 

3 

3 

3 

3 

2 

INSPECT,  MAINTAIN.  AND  TEST 

1 

■ 

FLOAT  CARBURETORS 

B 

B 

3 

3 

3 

3 

3 

3 

3 

INJECTION  CARBURETORS 

I 

H 

2 

2 

3 

3 

2 

4 

3 

3 

2 

4 

3 

3 

2 

INJECTION  NOZZLES 

E 

1 

B 

2 

2 

3 

3 

2 

4 

2 

3 

2 

4 

3 

3 

2 

TRIM  TURBINE  POkERPLANTS 

3 

s 

1 

2 

H 

H 

H 

M 

3 

4 

3 

3 

5 

3 

3 

3 

4 

4 

3 

3 

2 

TABLE  26.  INDUCTION  SYSTEM 


N 

A  0  L  S 

EBB 

M 

A  0  L  S 

I 

A  0  L  S 

! 

INSPECT  AND  MAINTAIN 

CARBURETOR  INTAKE  AND 

INTAKE  PIPES 

+  -27 

H  L  H  H 

3  3  3  3 

3 

HEAT  EXCHANGERS 

1-26 

H  H  H  H 

3  3  3  3 

2 
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r 

, 

I  TABLE  27.  PROPELLER  (GENERAL) 


I - 

■ 

i 

a 

■ 

■ 

■ 

I 

A 

0 

D 

i 

0 

1 

m 

B 

El 

Q 

a 

0 

L 

s 

R 

PERFORM  SPECIALIZED  PROPELLER 

“I 

1 

INSPECTIONS 

“ 

+ 

4 

H 

D 

D 

a 

E 

a 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

a 

PERFORM  PROPELLER  TRACK 

- 

i 

7 

D 

B 

B 

B 

B 

B 

B 

B 

B 

B 

H 

USE  UNIVERSAL  PROTRACTOR 

- 

2 

5 

D 

D 

D 

D 

2 

3 

3 

3 

2 

3 

3 

3 

r 

3 

4 

3 

3 

3 

apply  theory  of  thrust 

- 

- 

1 

6 

L 

L 

L 

3 

3 

3 

3 

3 

2 

2 

3 

2 

3 

3 

3 

1 

USE  PROPELLER  SPECIF- 

I  CAT  I ONS 

- 

- 

2 

6 

H 

L 

H 

M 

3 

1 

3 

3 

3 

2 

2 

3 

3 

3 

3 

3 

3 

APPLY  THEORY  of  balance 

- 

- 

+ 

4 

H 

H 

L 

M 

3 

3 

3 

3 

2 

3 

2 

3 

2 

3 

3 

3 

1  ' 

IDENTIFY  SPECIAL  PROPELLER 

LUBRICANTS 

— 

1 

4 

H 

H 

rt 

M 

1 

4 

3 

3 

2 

3 

3 

3 

3 

3 

3 

3 

2 

TABLE  28.  FIXED  PITCH  PROPELLERS  (WOOD) 


N 

A  0  L  S 

REMOVE  AND  INSTALL 

5 

- n 

3 

3 

3 

D 

RET INISH  PROPELLER 

2 

L 

3 

_ 

3 

3 

D 

BALANCE  VERTICAL  AND 

HORIZONTAL 

I 

L 

_ 

3 

3 

3 

.  J 

D 

TABLE  29.  FIXED  PITCH  PROPELLERS  (METAL) 


N 

A  0  L  S 

F 

A  0  L  S 

T 

A  0  L  S 

M 

A  0  L  S 

— 

I 

A  0  L  S 

A 

il 

REPAIR  PROPELLER  (MINOR) 

-  1  6 

L  H  M 

2  3  3 

3  3  3 

B 

REMOVE  AND  INSTALL 

1  6 

H  M 

3  3 

3  3 

3  3 

i_  - 

E 

REFINISH  PROPELLER 

$  2 

H  H 

1  3 

3  3 

I  3 

D 

BALANCE  VERTICAL  AND  HORIZONTAL 

S  2 

L  L 

_ 

3  3 

3  3 

L _ _ _ 

4  3 

_ _ 

D 
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TA0LE  30.  GROUND  ADJUSTABLE  PROPELLERS 


N  !  F  T  i  M  I 

lAOLS  AOLs  AULSlAOLS  AOLS 


REMOVE  AND  INSTALL 


DI  SAsoEMBuE  AND  ASSEMBLE  PER 
MANUFACTURER’S  SPECIFICATIONS 


REPAIR  BLADES  AND  HUB  (MINOR) 

repitch  propeller 
BALANCE 


3  3 

3  3  j  D 

2  2  !  D 

3  3  j  D 


TABLE  31.  TWO  POSITION  AND  CONSTANT 
SPEED  PROPELLERS 


N  F  T  M  I 

AOLS  AOLS  AOLS  AOLS  ACLS 


j  APPLY  THEuRY  OF  OPERATION 


|  REMOVE  AND  INSTALL 


■  CHECK  OPERATION 


DIsASSEMbi-E  hNJ  ASSlKBLE  PER 
MANUFACTURER'S  SPEC  I F 1  CAT  I ONS 

BALANCE  Pf'OPtLLER 

OVERHAUL  propeller 


table  32.  CONSTANT  sPr.EO  FEATHERING 
PROPELLERS 


APPLY  THEuRY  OF  OPERATION 
REMOVE  ANu  I  us  T  ALL 
CHECK  OPERATION 

DISAoSEMBlE  and  assemble  per 
MANUFACTURER'S  SPECIFICATIONS 

BALANCE  PruPELLEH 

overhaul  PROPELLER 


L  L 

3  3 

3  3 

3  3 

L  L 

4  3 

3  3 

4  4 

M  L 

3  3 

3  3  | 

3  3 

AOLS 

AOLS 

A  0  L  S 

H  H  M 

3  3  3 

2  3  3 

M  M  M 

1  3  3 

2  3  3 

H  H  M  1 

4  3  3 

2  3  3 

H  H  M 

4  3  3  | 

3  3  4 

H  L  M 

3  3  3 

3  3  4 

H  H  M 

4  3  3 

3  2  2 

4  3  3 
3  3  3 


4  4  4 
4  3  3 


X  >|  I  O  I  ^  I  o  I  r\j  |  OJ  I  1 1  x  > 


TABLE  35.  GOVERNORS 


N 

F 

T 

■ 

■ 

H 

Q 

A 

0 

L 

s 

A 

0 

L 

S 

A 

0 

L 

S 

a 

a 

Q 

D 

H 

LINE  inspection  and  adjustments 

+ 

- 

1 

5 

H 

H 

H 

M 

3 

4 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

— 

2 

apply  Theory  of  OPERATION 

i 

$ 

2 

5 

H 

H 

H 

M 

3 

3 

3 

3 

E 

B 

a 

E 

a 

3 

3 

D 

‘ ~  < I C  f  SYNCHRONI EAT  ION  SYSTEM 

$ 

- 

I 

3 

D 

D 

D 

fl 

D 

D 

a 

a 

E 

B 

a 

B 

a 

a 

B 

l 

*  i  :  r  Mo  l  E  ANO  ASSEMBLE  PER 

n 

....  *4  SPECIFICATIONS 

“ 

$ 

1 

H 

H 

M 

2 

3 

3 

3 

2 

3 

4 

3 

3 

D 

*  "  v  I  l  E  OLEED 

.  -  S  w 

1 

“ 

♦ 

1 

M 

H 

H 

L 

2 

4 

3 

3 

3 

4 

3 

3 

3 

4 

3 

3 

2 

- 

S 

+ 

H 

H 

L 

3 

3 

3 

3 

3 

3 

4 

3 

3 

1 

■  ,  - 

- 

* 

1 

H 

H 

L 

_ 

2 

3 

3 

3 

3 

3 

4 

3 

3 

D 

\ 
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TABLE  36.  DRAFTING 


N 

■ 

E 

a 

■ 

E 

M 

i 

n 

A 

0 

L 

s 

B 

Q 

B 

A 

0 

L 

S 

A 

0 

L 

S 

□ 

USE  AND  INTERPRET  STANDARD 
BLUEPRINT  INFORMATION 

B 

3 

B 

L 

H 

H 

M 

2 

2 

3 

3 

2 

3 

2 

3 

3 

4 

2 

B 

care  of  Blueprints 

2 

i 

2 

A 

H 

H 

H 

M 

3 

3 

3 

3 

2 

3 

3 

3 

3 

3 

2 

B 

□ 

interpret  and  apply  data  in 
title  block,  bill  of  materials. 

ETC. 

1 

2 

2 

H 

H 

H 

M 

2 

2 

3 

3 

2 

3 

2 

3 

2 

3 

2 

2 

draw  SHOP  sketches 

- 

♦ 

4* 

3 

H 

H 

H 

M 

2 

3 

3 

3 

2 

3 

2 

3 

2 

3 

2 

a 

□ 

USE  APPROPRIATE  SYMBOLS  I •£< . 
HYDRAULIC.  ELECTRICAL.  ETC. 

1 

B 

2 

B 

H 

H 

H 

L 

3 

2 

3 

3 

2 

2 

3 

2 

B 

3 

3 

2 

USE  AND  CARE  OF  ESSENTIAL 

DRAFTING  INSTRUMENTS  AND 
equipment 

4- 

_ 

i 

L 

H 

M 

M 

2 

2 

3 

3 

2 

3 

2 

3 

i 

1 

2 

2 

DRAW  PROJECTIONS 

s 

- 

i 

H 

M 

L 

2 

3 

3 

3 

3 

3 

4 

3 

1 

1 

USE  OF  SPECIFICATIONS  AND 
drafting  room  MANUALS 

♦ 

S 

i 

H 

H 

L 

2 

3 

3 

3 

2 

3 

B 

2 

B 

DRAW  INTERSECTIONS  AND 
DEVELOPMENTS 

1 

B 

h 

H 

M 

2 

3 

3 

3 

3 

3 

B 

B 

3 

3 

DRAW  LINES.  DIMENSIONS. 

SECTIONS.  SCALES.  ETC. 

1 

B 

1 

2 

M 

H 

H 

L 

2 

2 

3 

3 

B 

3 

2 

3 

i 

4 

4 

3 

DRAW  TECHNICAL  WORKING  DRAWINGS 

_ 

_ 

♦ 

- 

1 

H 

L 

M 

2 

3 

3 

_ 

3 

3 

3 

4 

2 

n 

H 

i 


TABLE  37.  WEIGHT  AND  BALANCE 


N 

A  0  L  S 


A  0  L  S 


A  0  L  S 


M 

A  0  L  S 


A  0  L  S 


USE  SPECIFICATIONS.  DATA 
SHEETS.  AND  AIRCRAFT  LISTING 


S  -  1  5 


M  M  H  H 


3  4  3  3 


3  4  3  3 


3  2  3  3 


PREPARE  AND  WEIGH  AIRCRAFT 


•*•15 


L  M  M  H 


2  3  3  3 


3  3  3  3 


3  3  3  2 


MEASURE  MOMENT  ARM 


-  1  5 


L  M  H  H 


3  4  3  3 


3  4  3  3 


2  2  3  2 


COMPUTE  WEIGHT  AND  BALANCE 


-  +  5 


L  M  H  H 


3  4  3  3 


3  4  3  3 


3  2  3  3 


CORRECT  FOR  ADVERSE  CONDITIONS 
OR  EFFECTS  OF  IMPROPER  LOADING 


- +  4 


H  L  M  H 


4  4  3  3 


3  4  3  3 


4  2  3  3 


RECORD  WEIGHT  AND  BALANCE  DATA 


1  5 


L  M  L  H 


14  3  3 


3  4  3  3 


3  2  3  2 


USE  TERMINOLOGY  AND  SYMBOLS 


-  +  5 


L  M  M  H 


2  2  3  3 


4  4  3  3 


2  2  3  3 


USE  LOADING  GRAPHS.  CENTER  OF 
GRAVITY  ENVELOPES  AND  LOADING 
SCHEDULES 


-  +  5 


L  M  M  H 


2  2  3  3 


3  4  3  3 


2  3  3  3 


USE  FAA  APPROVED  FORMS 


+  -  1  5 


H  M  H  H 


3  3  3  2 


3  2  3  3 


2  4  3  2 
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TABLE  38.  AIRCRAFT  MATERIAL  AND  PROCESSES 


N 

A  0  L  S 


F 

A  0  L  S 


A  0  L  S 


M 

A  0  L  S 


A  0  L  S 


IDENTIFY  STANDARD  HARDWARE 
AND  MATERIALS 


5  3  8  9 


H  H  H  H 


3  3  2  3 


2  3  13 


3  3  3  3 


USE  THE  TECHNICAL  TERMINOLOGY 
COMMON  TO  MATERIALS  UTILIZED 
IN  AIRFRAMES  AND  PROPULSION 
UNITS 


4  2  15 


H  H  H  H 


3  3  3  3 


13  3  3 


3  4  2  1 


DEVELOP  AN  UNDERSTANDING  OF 
STRUCTURE  AND  COMPOSITION  OF 
METALS  AND  THEIR  ALLOYS  SUCH 
AS  SAE  STEELS.  CORROSION  RE¬ 
SISTANT  STEEL.  COPPER.  NICKEL. 
ALUMINUM.  MAGNESIUM.  TITANIUM. 
SPECIAL  HIGH  TEMPERATURE 
METAlS,  ETC. 


2  12  5 


H  H  H  H 


3  3  3  3 


3  3  3  3 


3  4  2  3 


IDENTIFY  TYPES  OF  CORROSION  AND 
PREVENTIVE  MEASURES 


3  2  15 


H  H  H  M 


3  3  3  3 


3  3  2  3 


3  4  2  3 


IDENTIFY  PIPING  COLOR  CODING 


4  2  6  4 


H  H  H  H 


113  3 


1112 


2  2  3  3 


PERFORM  BASIC  HEAT  TREATING 
AND  ANNEAuING  PROCESSES 


-  S  *  2 


H  H  L  M 


3  3  3  3 


3  2  3  3 


3  3  3  1 


IDENTIFY  PHYSICAL  PROPERTIES 
OF  MATERIALS 


1  +  +  4 


H  H  H  H 


2  3  3  3 


3  3  13 


3  3  3  3 


IDENTIFY  MECHANICAL  PROPERTIES 

OF  materials 


2  +  +  4 


H  H  H  H 


2  3  3  3 


3  3  3  3 


3  3  2  3 


APPLY  PRINCIPLES  OF  ADHESIVE 
BONDING 


2  1  +  3 


H  H  H  M 


3  3  3  3 


3  3  3  3 


3  3  3  3 


UTILIZE  BASIC  ECONOMIC  AND 
ENGINEERING  CRITERIA  IN  SELEC¬ 
TION  OF  MATERIALS 


11  +  3 


H  H  M  M 


2  3  3  3 


2  2  2  3 


3  3  2  1 


IDENTIFY  WINDSHIELD  AND  WINDOW 

materials 


3  115 


H  H  H  H 


13  3  3 


2  3  3  3 


3  3  3  3 


USE  HIGH  ENERGY  FORMING 
PROCESSES 


H  H  H  L 


3  3  3  3 


3  3  3  3 


4  4  3  3 


469 


TABLE  39.  INSPECTION  FUNDAMENTALS 


N 

A  0  L  S 


T 

M 

I 

A  0  L  S 

A  0  L  S 

A  0  L  S 

INSPECT  FOR  GENERAL  SOURCE  OF 
WEAR  AND  DETERIORATION 


COMPLETE  TYPICAL  REPORT  FORMS 
AND  STATUS  TAGS 


USE  PRECISION  MEASURING  DEVICES 
-  MICROMETERS.  HEIGHT  GAGES. 
ETC. 


USE  MANUFACTURER  IS  INSPECTION 
DATA 


H  H  H  H 


I 


3  3  2  3  3 


3224  HHHH  3323 


MW— M 


USE  non-destructive  testing 

MAGNETIC  PARTICLE 
CHEMICAL  etching 
HARDNESS 


USE  destructive  testing 

TENSION 

BENDING 

IMPACT 


USE  non-destructive  testing 

ULTRA  SONIC 
RADIOGRAPHY  (X-RAY) 


HHHH  3323  3323  3423  3 


2346  HHHH  3123  3323  3321  3 


3  3  3  3  3 


3223  3323  2 


HHHH  3333  3333  3333  2 

HHHM  3333  3333  3333  2 

HHMH  4333  3333  4333  2 


HHLL  3333  3333  3343  1 
MHLL  3333  3333  4343  1 


TO  > 


I 


TABLE  40.  AIRCRAFT  AND  ENGINE  INSPECTION 


N 

■ 

E 

■ 

T 

■ 

■ 

■ 

■ 

D 

A 

0 

L 

S 

H 

A 

0 

L 

S 

E 

Q 

a 

D 

D 

D 

H 

PERFORM  AND  RECORD  INSPECTIONS 

PER  MANUFACTURER'S  FAA  OR 
PROGRESSIVE  REQUIREMENTS 

5 

1 

1 

H 

H 

H 

H 

3 

3 

3 

3 

3 

3 

3 

_ 

3 

3 

4 

3 

3 

3 

INSPECT  AIRCRAFT  (WALK  AROUND) 

6 

1 

3 

8 

D 

D 

B 

D 

3 

3 

3 

3 

3 

4 

2 

3 

3 

3 

3 

3 

3 

USE  INSPECTION  GUIOtS 

5 

+ 

3 

8 

B 

D 

B 

a 

a 

B 

a 

a 

3 

3 

3 

3 

3 

2 

3 

3 

3 

INSPECT  AIRCRAFT  (ANNUAL) 

4 

S 

3 

7 

H 

H 

H 

H 

3 

3 

3 

3 

3 

3 

1 

3 

3 

3 

3 

3 

3 

USE  MANUFACTURER'S  SERVICE 
BULLETINS 

3 

2 

5 

a 

H 

H 

H 

H 

3 

3 

3 

3 

3 

3 

2 

3 

3 

3 

2 

3 

3 

INSPECT  AIRCRAFT  (OVERHAUL 

CHECKS) 

$ 

4- 

2 

6 

H 

H 

H 

H 

3 

3 

3 

3 

3 

4 

3 

3 

3 

USE  general  aviation  inspection 

AIDS  SUMMARY 

4* 

3 

8 

H 

H 

H 

3 

3 

3 

3 

1 

3 

CHECK  STORAGE  STATUS  OF  NON¬ 
ACTIVE  AIRCRAFT 

2 

1 

4 

H 

H 

H 

H 

3 

1 

3 

3 

3 

1 

3 

3 

H 

3 

TABLE  41.  GROUND  SUPPORT  EQUIPMENT 


USE  HYDRAULIC  EQUIPMENT 


USE  PNEUMATIC  EQUIPMENT 


USE  ELECTRICAL  EQUIPMENT 


USE  FUELS.  LUBRICANTS  AND 
FLUIDS 


USE  GROUND  FIRE  PROTECTION 


USE  uINE  STARTING  EQUIPMENT 


N  F 

A  0  L  S  A  0  L  S 


IBZB 


H 

H 

H 

H 

a 

2 

3 

B 

H 

H 

H 

H 

2 

3 

3 

3 

H 

H 

H 

H 

2 

3 

3 

3 

H 

H 

H 

H 

2 

3 

3 

3 

H 

H 

H 

H 

2 

3 

3 

3 

H 

H 

H 

H 

2 

3 

3 

3 

■omnn 


2  3 


2  3  3  3  2  3 


3223  3323 


DRIVE  FUE«-  TRUCKS 

USE  GROUND  AIR  CONDITIONER 


H  MM 


2  3  3 


3  2  3 


3 


TABLE  42.  GROUND  HANDLING 


N 

- 

■ 

■ 

A 

0 

L 

s 

A 

O 

L 

S 

B 

B 

B 

D 

E 

D 

USE  STANDARD  LINE  AND  TAXI 

■ 

■ 

SIGNALS 

6 

+ 

3 

6 

B 

2 

2 

i 

2 

USE  TOW  BARS  AND  TOWING 

■ 

r 

EQUIPMENT 

6 

2 

2 

1 

H 

H 

H 

H 

1 

3 

3 

2 

2 

JACK  AIRCRAFT 

5 

1 

2 

8 

H 

H 

H 

— 

H 

B 

E 

3 

2 

B 

B 

B 

□ 

SPOT  AND  MOOR  AIRCRAFT 

B 

B 

B 

D 

B 

B 

B 

B 

B 

B 

B 

B 

FUEL  AIRCRAFT 

B 

B 

a 

H 

H 

H 

H1 

i 

B 

B 

B 

a 

PERFORM  PkE-FLIGHT  SERVICING 

6 

I 

3 

4 

H 

H 

H 

H 

3 

3 

3 

3 

B 

E 

g 

PERFORM  POST-FLIGHT  SERVICING 

5 

1 

3 

B 

B 

D 

B 

B 

B 

E 

B 

B 

B 

B 

i 

TAXI  AIRCRAFT 

B 

B 

B 

a 

B 

B 

B 

B 

3 

3 

3 

3 

B 

B 

B 

B 

B 

B 

B 

2 

HOIST  AIRCRAFT 

i 

s 

i 

4 

H 

H 

H 

M 

2 

3 

3 

3 

4 

3 

2 

3 

3 

3 

3 

3 

2 

( 


TABLE  43.  CLEANING  AND  CORROSION  CONTROL 


N 

A  0  L  S 


IDENTIFY  APPLICATIONS  AND 
LIMITATIONS  OF 

CHEMICAL  SOLVENTS  AND  PAINT 
REMOVERS 


USE  CLEANING  EQUIPMENT  AND 
PROCEDURES  FOR 

VAPOR  DEGREASING 


INSPECT  FOR  EVIDENCE  OF 
CORROSION  IN  CRITICAL  AREAS 


IDENTIFY  APPLICATIONS  AND 
LIMITATIONS  OF 

SOAPS  AND  DETERGENTS 

WINDOW  AND  WINDSHIELD  CLEAN¬ 
ING  AGENTS 


INSPECT  AND  DETERMINE  ADEQUACY 

of  Cleaning  performed  on 

AIRPlANES 

+  515 

APPLY  PRINCIPLES  OF  AIRPLANE 
CLEANING  AND  CORROSION  CONTROL 

cO 

•H 

+ 

—4 

USE  INTERIOR  CLEANING  equip¬ 
ment  AND  PROCEDURES 


USE  CARBON  REMOVERS 


USE  SAND»  SHELL.  GRIT.  AND 
VAPOR  BLASTING 


USE  CLEANING  EQUIPMENT  AND 
PROCEDURES  FOR 

ELECTRICAL  COMPONENT  CLEANING 


-  1  $  3 
S  1  -  1 


ULTRASONIC  DEGREASING 


I 


3  3  2  1 


1 


TABLE  44.  MATHEMATICS 


N 

A  0  L 


S 


F 

A  0  L  S 


T 

A  0  L  S 


A/S 

A  0  L  S 


I 

A  0  L  S 


ADD.  SUBTKACT.  MULTIPLY  AND 
DIVIDE 


6  9  8  8 


H  H  H  H 


3  3  3  3 


1111 


11113 


READ  AND  INTERPRET  GRAPHS 
AND  CHARTS 


CALCULATE  RATIOS.  PROPORTIONS 
AND  PERCENTAGES 


PERFORM  ALGEBRAIC  OPERATIONS 
INVOLVING  SUBTRACTION.  ADDITION 
MULTIPLICATION  AND  DIVISION  OF 
POSITIVE  AND  NEGATIVE  NUMBERS 


PERFORM  LAYOUTS  UTILIZING 
FUNDAMENTALS  OF  GEOMETRIC 

construction 


EXTRACT  ROOTS  AND  RAISE 
NUMBERS  Tu  GIVEN  POWERS 


PERFORM  DESCRIPTIVE  GEOMETRY 
AS  APPLIED  TO  TEMPLATE  DEVE¬ 
LOPMENT  AND  LAYOUT 


CALCULATE  AREAS  AND  VOLUMES  OF 
VARIOUS  GEOMETRIC  SHAPES 


3  3  2  5 


H  H  H  M 


3  3  3  3:1  1  1  1 


2  3  11 


1  $  +  3 


H  H  H  H 


3  3  3  3 


1111 


1111 


-  +  +  4 


L  H  H  H 


2  3  3  3 


1111 


13  11 


$  $  +  3 


L  H  H  M 


3  3  3  3 


1111 


12  11 


S  5  +  2 


H  H  H  M 


2  3  3  3 


1111 


1111 


-  -  $  2 


H  H  H  M 


3  3  3  3 


1111 


1111 


L  H  L  M 


2  3  3  3 


11111111 


PERFORM  CALCULATIONS  COMMON 
TO  RIGHT  TRIANGLES  AND  USE  OF 
TRIGONOMETRIC  TABLES 


$  S  2 


L  H  H  M 


2  3  3  3 


12  11 


12  2  11 


PERFORM  CALCULATIONS  INVOLVING 
USE  OF  SLIDE  RULE 


- 1 


L  H  L  L 


2  2  3  3  1  1  1  1 


11111 
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TABLE  45.  ENGLISH 


H 

F 

T 

A/S 

I 

A 

0 

L 

S 

A 

0 

L 

S 

A 

0 

L 

S 

A 

0 

L 

S 

A 

0 

L 

S 

READ.  WRITE  AND  SPEAK. 
ENGLISH  LANGUAGE 

THE 

e 

9 

9 

9 

H 

H 

H 

H 

3 

3 

3 

3 

1 

1 

1 

1 

1 

1 

1 

1 

WRITE  CLEAR,  CONCISE, 

GRAMMAT I  - 

CALLY  CORRECT  TECHNICAL  REPORTS 

NORMALLY  EXPECTED  OF 
ICATtD  MECHANICS 

CERTIF- 

5 

6 

3 

7 

H 

H 

H 

H 

2 

3 

2 

3 

1 

1 

1 

1 

1 

1 

1 

1 

USE  DICTIONARY  AND  STANDARD 

REFERENCE  BOOKS 

6 

6 

4 

7 

H 

H 

H 

« 

3 

3 

2 

3 

1 

1 

1 

1 

1 

1 

1 

1 

READ  PERTINENT  TECHNICAL  DATA 

WITH  COMPREHENSION 

6 

9 

8 

8 

H 

H 

H 

H 

_ 

3 

3 

3 

3 

1 

1 

1 

1 

1 

1 

1 

1 

TABLE  46.  PHYSICS 


PERFORM  CALCULATIONS  INVOLVING 
MECHANICS  SUCH  AS  LEVERS. 
PULLEYS.  INCLINED  PLANES, 
cl  NEAR  MOTION,  ETC. 


SOLVE  GAS  AND  FLUID  PROBLEMS 
SUCH  AS  PRESSURE.  VOLUME. 
PASCAL'S  cAW.  BERNOULLI'S 
PRINCIPLE.  ETC. 


PERFORM  TEMPERATURE  CON¬ 
VERSIONS.  PROBLEM*  INVOLVING 
RELATIONSHIPS  OF  GASSES  AND 
PRESSURES  AND  MECHANICAL 
EQUIVALENTS  OF  HEAT 


PERFORM  necessary  calculations 
TO  UNDERSTAND  EFFECT  OF  SPEED 
OF  SOUND,  FREQUENCY.  PRESSURE, 
cOUDNESS,  REFLECTION  OF 
SOUND  WAVES.  ETC. 


N 

A  0  L  S 


A  0  L  S 


A  0  L  S 


A/S 

A  0  L  S 


A  0  L  S 


S  -  *  3 


H  H  H  H 


3  3  3  3 


1111 


1111 


*  i  -  1 


L  H  H  M 


3  3  3  3 


1111 


13  11 


S  S  -  1 


H  H  H  L 


3  3  3  3 


1111 


2  3  11 


L  H  L 


3  3  3 


1  1  2 


3  4  1 
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TABLE  47.  CHEMISTRY 


N 

A  0  L  S 


F 

A  0  L  S 


A  0  L  S 


A/S 

A  0  L  S 


A  0  L  S 


APPLY  CHEMICAL  PRINCIPLES  TO 

electrolysis  and  its  effect 

BASIC  CHEMISTRY  OF  FUELS. 
LUBRICANTS  AND  HYDRAULIC 
FLUIDS 

THE  BASIC  CHEMISTRY  OF 
PAINTS.  LACQUERS  AND 
THINNERS 

THE  CHEMICAL  REACTIONS 
WITHIN  THE  BATTERIES 

THE  CHEMISTRY  OF  ADHESIVES 
AND  SEAUNO  MATERIALS 

COMMON  ELEMENTS  AND  ELEM¬ 
ENTARY  COMPOUNDS  SUCH  AS  SALTS. 
BASES  AND  ACIDS 

THE  CHEMISTRY  OF  PLASTICS 
BOTH  CLEAR  AND  REINFORCEO 

THE  COMPOSITION  OF  MATTEK- 
MOcECULES.  ATOMS  ANO 
ELECTRONS 

THE  CHEMISTRY  OF  NATURAL  AND 
SYNTHETIC  FABRICS 


S  -  *  2 


♦  »  *  2 


+ - 3 


1  -  +  3 


+  $  %  1 


♦  -  »  2 


S - 2 


S  + 


M  M  H  H 


H  M  H  H 


H  H  H  H 


H  M  H  H 


H  H  H  M 


M  L  H  M 


H  H  H  M 


H  M 


M  H  L 


3  3  3  3 


3  3  3  3 


3  3  3  3 


3  3  3  3 


2  3  3  3 


3  3  3  3 


3  3  3  3 


3  3 


1  3  3 


1111 


1111 


1112 


1111 


1112 


1112 


1112 


1  1 


1  1  1 


13  11 


3  3  3  1 


13  3  1 


1  2  2  1 


2  3  2  1 


1111 


3  3  11 


2  1 


2  1  1 


USE  OF  CHEMICAL  SYMBOLS  AND 
EQUATIONS 


L  H  H 


2  2  2 


1  1  1 


2  3  2 


USE  PERIODIC  TABLE 


M  M  L 


2  2  2 


1  1  1 


2  2  1 


476 


table  49.  theory  of  flight 


A 

N 

0 

L 

S 

A 

F 

0 

L 

S 

A 

T 

0 

L 

S 

A 

A/S 
0  L 

— 

S 

A 

I 

0 

L 

s 

A 

R 

interpret  theory  of  flight  in 

RELATION  TO 

REFERENCE  AXES  OF  AIRCRAFT 

1 

- 

3 

3 

H 

H 

H 

H 

3 

3 

3 

3 

1 

1 

I 

I 

1 

2 

2 

1 

2 

FUNCTION  OF  CONVENTIONAL 

CONTROLS  AND  CONTROL  SURFACES 

4 

+ 

3 

6 

H 

H 

H 

H 

3 

1 

3 

3 

1 

1 

1 

1 

1 

3 

2 

1 

2 

HIGH  LIFT  DEVICES  SUCH  AS 

FLAPS.  SLATS.  ETC. 

4 

+ 

1 

6 

H 

H 

H 

H 

3 

1 

3 

3 

1 

1 

1 

1 

3 

3 

3 

2 

PROPERTIES  OF  THE  EARTH'S 

ATMOSPHERE 

2 

2 

4 

H 

M 

H 

M 

3 

3 

3 

s 

1 

1 

1 

1 

1 

2 

2 

1 

1 

AIRCRAFT  MANEUVERS  SUCH  AS 

TURNS.  SKIDS.  STALLS.  ETC. 

2 

$ 

+ 

4 

H 

H 

H 

H 

3 

3 

3 

3 

1 

1 

1 

1 

1 

3 

3 

1 

2 

FORCES  ACTING  ON  AN  AIRFOIL 

AND  AIRPLANE 

3 

1 

2 

3 

H 

H 

N 

H 

3 

3 

3 

3 

1 

1 

1 

1 

1 

2 

2 

1 

2 

UNCONVENTIONAL  CONTROLS  AND 

CONTROL  SURFACES 

3 

+ 

2 

4 

H 

H 

H 

H 

3 

1 

3 

3 

1 

1 

1 

1 

3 

3 

2 

3 

LOADS  AND  EFFECT  OF 

TURBULENCE  AND  SPEED 

2 

$ 

1 

4 

H 

H 

H 

H 

3 

3 

3 

3 

1 

1 

1 

1 

2 

3 

3 

1 

2 

WING  LOADING.  POWER  LOADING. 

MANEUVERING  SPEtD.  ETC. 

$ 

1 

3 

H 

M 

H 

M 

3 

3 

3 

3 

1 

1 

I 

1 

1 

2 

2 

1 

2 

ROTARY  WING 

- 

- 

4 

1 

M 

M 

H 

M 

3 

3 

3 

3 

1 

1 

1 

1 

1 

2 

4 

1 

2 

ROTORCRAFT  FLIGHT  CONTROLS 

and  Their  effects 

- 

4 

1 

M 

M 

H 

M 

2 

2 

3 

3 

1 

1 

1 

1 

1 

2 

4 

1 

2 

THRUST  TORQUE  AND  TORQUE 

'ORRFCTION  as  APPLIED  TO 

ROTORCRAFT 

"** 

1 

M 

M 

H 

M 

1 

2 

3 

3 

1 

_ 

I 

1 

1 

1 

2 

4 

1 

2 
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TABLE  52.  ETHICS  AND  LEGAL 
RESPONSIBILITIES 


NET  A/S  1 

A  0  L  S  AOLS  A  0  L  S  AOLS  AOLS 


EMPLOY  ETHICAL  PRACTICES 
RELATED  TO 


JOB  AND  PRODUCT  PRIDE  AND 
CRAFTSMANSHIP 


7  5  a  8 


MECHANIC-EMPLOYER  RELATION¬ 
SHIP 


7  4  8  9 


THE  RESPONSIBILITIES  OF 
AVIATION 


8  4  8  9 


PERSONAL.  CONDUCT  AND 
INTEGRITY 


6  5  8  9 


PRACTICE  THE  LEGAL 
RESPONSIBILITIES  OF 


LIABILITY  OF  THE  LICENSED 
MECHANIC 


4477  HHHH 


3  3  3  1  3 


EMPLOY  ETHICAL  PRACTICES 
RELATED  TO 


MECHANIC-CUSTOMER  RELATION¬ 
SHIP 


PRACTICE  THE  LEGAL 
RESPONSIBILITIES  OF 

BAILMENT 

MECHANICS  LIENS 


4  +  88  HHHH 


2  3  3  1  3 


5  5  5 


5  5  5 


CONCLUSION 

The  National  Advisory  Committee  has  made  a  number  of  recommendations  for  changes 
in  the  levels  originally  established  in  1966.  These  recommendations,  based  on  the  1970  findings, 
lowered  35  percent  of  the  task  levels  and  raised  20  percent  of  the  task  levels.  These  recommenda¬ 
tions  for  adjustment  reflect  the  current  requirements  of  the  aviation  industry  and  the  necessity 


for  readjustment  of  school  curriculums. 

On  reviewing  the  National  Advisory  Committee's  recommendations  for  adjustment  of  task 
levels,  it  was  apparent  that  some  of  the  major  topics  and  tasks  included  thereunder  received  a 
significant  change  in  level  designation.  Therefore,  for  reporting  purposes,  any  major  topic  that 
had  50  percent  or  more  of  its  task  levels  adjusted  by  the  Advisory  Committee  is  included  in 
Figure  3. 

Figure  3.  READJUSTED  TASK  LEVELS 


Major  Topic 


Increase  T /K  To: 


Drafting  -  -  -  2  or  3 

Weight  and  Balance  ...  3 

Aircraft  and  Engine  Inspection  ...  3 

Ground  Support  Equipment  -  3 

Ground  Handling  -  -  -  2  or  3 

Cleaning  and  Corrosion  Controls  -  -  -  2  or  3 

Shop  Management  Responsibilities  -  -  -  2 


Major  Topic 


Decrease  T/K  To: 


Painting  and  Finishing 
Welding 

Auto  Pilot  and  Approach  Control 

Aircraft  Fuel  and  Oil  Measurement  Control 

Aircraft  Landing  Gear  Electrical  Units 

Fire  Detection  and  Extinguishing  Systems 

Ice  and  Pain  Control 

Reciprocating  Engines 

Turbine  Engines 

Lubricating  Systems 

Ignition  Systems 

Fuel  Metering 

Fixed  Pitch  Propellers  (wood) 

Ground  Adjustable  Propellers 
Two  Position  and  Constant  Speed  Propellers 
Constant  Speed  Feathering  Propellers 
Reversible  Propellers  (recip.) 

Reversible  Propellers  (turbine) 

Governors 

English 

Theory  of  flight 


2 

2 

1 

1  and  2 
1 

2 
1 
3 
2 
2 
2 
2 

Delete 
Delete 
1  or  Delete 
1  or  Delete 
1  or  Delete 
1  or  Delete 

1  or  Delete 
3 

2 


It  is  through  periodic  reviews  as  conducted  in  the  resurvey  that  aviation  maintenance 
technician  school  curriculums  can  be  kept  current.  The  recommendations  made  by  the  National 
Advisory  Committee  took  into  consideration  the  financial  limitations  and  instructional  equip¬ 
ment  limitations  associated  with  such  schools. 


i 
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A  review  of  the  two  questionnaires  used  during  the  resurvey  (see  Table  53)  indicates 
that  there  was  little  difference  between  the  responses  given  on  the  original  questionnaire 
(without  1965-1966  data  added)  and  the  modified  questionnaire  (containing  the  1965-66  data  in¬ 
formation).  The  frequency,  technical  knowledge,  and  manipulative  skill  data  were  very  similar, 
regardless  of  the  sampling  questionnaire  used.  The  only  fluctuation  that  might  indicate  a  slight 
difference  occurred  in  the  reporting  of  industry  training. 


TABLE  53 

PERCENT  OF  AGREEMENT  BETWEEN  ORIGINAL  AND  MODIFIED  QUESTIONNAIRE  RESULTS 


COLUMN 

HEADINGS 

AIRLINES 

OVERHAUL 

LARGE 

SMALL 

F 

94.4 

95.5 

91.6 

91.5 

T/K 

93.4 

94.2 

92.6 

95.3 

M/S 

92.2 

88.2 

88.49 

93.1 

IND 

91.1 

84.9 

87.6 

89.3 

The  implications  of  the  research  findings  should  provide  the  FAA  with  an  inexpensive 
method  for  keeping  curriculum  for  aviation  maintenance  technician  schools  current  with  in¬ 
dustry  requirements.  Through  periodic  comparisons  between  existing  data  and  a  recent,  small 
sampling  from  the  aviation  industry,  adjustments  to  curriculum  could  be  made.  The  extent  to 
which  the  curriculum  can  be  kept  current  will  be  the  extent  to  which  schools  will  be  able  to 
train  mechanics  having  the  technical  knowledge  and  skills  required  by  the  aviation  industry. 
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